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Description 

FIELD OF THE INVENTION 

5 This Invention relates to new urea derivatives, processes for their preparation and their use in medicine. More par- 
ticularly, the invention relates to compounds having an inhibitory activity against an acyl coenzyme A cholesterol acyt- 
transferase (called hereafter ACAT) and having a protective ability against an oxidative modification of low density 
lipoprotein (called hereafter LDL). 

10 BACKGROUND OF THE INVENTION 

In recent years. Interest has been directed to the relationship between increase in the level of cholesterol in the 
serum and human health. It has been pointed out that the level of cholesterol in the serum Is associated with the amount 
of cholesterol deposited in the blood vessel system and the deposition of cholesterol in the blood vessel system brings 
75 about e.g. coronary artery lesion, which Is responsible for ischemic heart disease. 

Drugs for redudng the level of cholesterol in the serum have been developed. These drugs, however, were effective 
in controlling blood cholesterol to an appropriate level, but Ineffective in inhibiting absorption of cholesterol from the 
digestive tracts and deposition of cholesterol on the wall of blood vessels. 

ACAT is an enzyme that catalyzes the synthesis of cholesteryl esters from acyl coenzyme A and cholesterol and 
20 plays an important rde in cholesterol metabolism and its absorption from the digestive tracts. It is believed that ACAT 
occurs In the site of mucosa cells of intestinal tracts and is active in esterification and incorporation of cholesterol 
derived from the diet. On the other hand, the cholesterol deposited on the wall of blood vessels is the esterified choles- 
terol. The cholesterol accumulated in the foam cells which plays in important role in the formation of atherosclerosis 
lesion is also esterified cholesterol. The enzyme that catalyzes the esterification of cholesterol in these sites is also 
25 ACAT 

Accordingly, the inhibition of ACAT activity can result In inhibiting the incorporation in vivo of cholesterol derived 
from ttie diet and further the formation of cholesteryl ester in specified cell sites. 

Compounds having an ACAT Inhibitory activity are disclosed in EP 0450660 A1 and EP 0477778 A2. However, 
those known compounds have only an ACAT Inhibitory activity and give no effect on the oxidative modification of LDL 
30 causing the foam cell transformation of macrophage which is an important phenomenon for the fomiation of atheroscle- 
rosis lesion. 

The foam cells which play an important role in tiie formation of attierosclerosis lesion are products of uptake of oxi- 
datively modified LDL into macrophage which results in the foam cell transformation of the macrophage. It is reported 
by Diane W. Morel et al. (Atiieroma. Vol. 4. pages 357-364, 1984) that, the oxidatively modified LDL causes foam cell 

35 transformation of macrophage and plays an Important role in tiie formation of atherosclerosis lesion. A report of TORU 
KITA et al. (Proc. Nati. Acad. Sci. USA, Vol. 84, pages 5928-5931 . 1987) demonstrates that prevention of the oxidative 
modification of LDL Induces regression of tiie atiierosclerosis lesion. Therefore, inhibition of the oxidative modification 
of LDL, in addition to the above-mentioned ACAT inhibitory activity, is very important In preventing the formation and 
progression as well as inducing regression of atiierosclerosis lesion. 

40 Under such circumstances. It has been desired to develop compounds having an ACAT inhibitory activity and capa- 
ble of inhibiting an oxidative modification of LDL or the like, since such compounds may decrease the serum cholesterol 
le^el and inhibit tiie oxidative modification of LDL cholesterol deposited on the blood vessel or tissue, thus being effec- 
tive for inhibiting tiie formation and progression of atherosclerosis lesions and Inducing its regression. 

EP-A-O 527 458 discloses certain new 3.5-di-tert-butyl-4-hydrQxyphenyl derivatives which are described as having 

45 antioxidant activity and being capable of inhibiting ACAT-d^endent esterification. The compounds discfosed are 
described as being useful as medicaments, especially as anti-atherosderotics. 

DETAILED DESCRIPTION OF THE INVENTION 

so We have now found new urea derivatives which exhibit both an ACAT inhibitory activity and an antioxidative activity. 
The urea derivatives of ttie present invention possess an ACAT inhibitory activity, thereby inhibiting absorption of cho- 
lesterol from the intestinal tracts, lowering blood cholesterol level and inhibiting accumulation of cholesteryl esters in tiie 
wall of blood vessels, atiieroma and macrophage, and simultaneously an antioxidative activity i.e. a protective activity 
against tiie oxidative modification of LDL which participates in foam cell transformation of macrophage thereby effec- 

55 tively inhibiting tiie formation and progression of atherosclerosis lesion and inducing its regression. 

According to one aspect of tiie present invention, tiiere is provided a compound of formula (I) and pharmaceutically 
acceptable salts tiiereof, which exhibits botii an ACAT Inhibitory activity and an antioxidative activity. 
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(I) 



on 

in which: 

Ri and R2, which may be the same or different, each represents 

a hydrogen atom, 
a halogen atom, 

a straight or branched (Ci-C6)all^l group or 
a straight or branched (Ci-C^alkoxy group; 

R3 and R4, which may be the same or different, each represents 

a hydrogen atom. 

a straight or branched (Ci-Ci2)all^l group, 
a straight or branched (G2-C2o)^l^^^l Oroup, 
a (CrC6)alkoxy(CrC6)all<yl group, 
a (CrC6)alkQxycarbonyl(Ci-C9)all^ group. 

a benzyloxycarbonyl(Ci-C6)alky1 group in which the alkyi moiety is optionally substituted by phenyl. 

a N,N-di(C^-Ce)alkylamino(Ci-C6)alkyl group, 

a N-(Ci-C6)alkyl-N-benzylamlno(Ci-Cg)alkyl group, 

a (CrC6)alkylthio(CrCe)aikyi group, 

an oxo(Ci-C9)alkyl group. 

a hydroxy(Ci-C6)alkyt group. 

a dihydroxy(CrC6)alkyl group. 

a cyclo(C3-Ci5)aIkyl group, 

a cyclo(C3-C8)alky](CrC6)alkyl group. 

a dicyclo(C3-C9)alkyl(CrC6)alkyi groups 
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a bicyclo(C6-C9)alkyl groups 

a tricydoCCg-Ci 2)alkyl group, 

in which in all cases the cyctoaikyi group or the cydoalkyl moiety is optionally sut>stituted by one or two 
substituents selected from the group consisting of (CrC6)alkyl, hydroxy, amino, acetoxy, acetamido. phenyl, 
benzyloxy, dimethyiaminophenyl, and methytenedioxyphenyf, which may be further fused with a benzene ring, 

an aryl group. 

an aryl(CrC6)alkyl group, 

a diaryl(CrC6)alkyl group. 

in which in alt cases the aryl group or the aryl moiety is optionally substituted by one. two or three sub- 
stituents selected from the group consisting of (Ci-C6)allqfl. (Ci-C6)alkytoxy, halogen, nitro. hydroxy, amino, 
dimethytamino. methyienedioxy, and pyrolidlnyl. 

a heterocyclic group or 

a heterocyclic group attached to a (CrCe)alkylene chain, 

in which in all cases the heterocydic group represents a saturated or unsaturated, 5 to 8 membered ring 
monocyclic or bicyclic, heterocydic group containing 1 to 3 heteroatoms selected from the group consisting of 
S. O and N, and the heterocyclic group is optionally substituted by one or two substituents selected from the 
group consisting of acetyl, hydroxy. (Ci-C9)alkyl, (CrC9)alkyloxy. cyclo(C3-Ca)alkyl, cyclo(C3-C8)alkyl(C3- 
Cio)atkyl. pyridyl(Ci-C6)alkyl, phenyl, phenyl(Ci-C6)alkyl, diphenyl(CrC6}alkyl. and phenylpqserazinyl. the 
phenyl group or the phenyl moiety being optionally substituted by one or two siiastituents selected from the 
group consisting of halogen, hydroxy, (Ci-C6)a[kyl. (Ci-Ce)alkoxy. cyano, diethylamino and trifluoromethyl, 
which may be further fused with a benzene ring. 

and further R3 and R4, together with the nitrogen atom to which they are attached, nrtay form a saturated or unsatu- 
rated heterocyclic group, 

in which the heterocydic group represents a 5 to 8 membered ring monocydic or bicydic, heterocydic group 
or a group derived from a heterocydic spiro compound, which may contain one or two heteroatoms selected from 
the group consisting of S, O or N, the heterocyclic group being optionally substituted by one or two substituents 
selected from the group consisting of (CrC6)aIkyf. hydroxy, hydroxy(Ci-C6)alKyl, (CrC6)alkQxy(Ci-C6)all<yi. ace- 
tQxy{Ci-C6)alkyl, (Ci-Cgjalkylcartjonyl, (CrC6)alkoxycarbonyl, amino, tosyl, phenyl, halogenophenyl, (Ci- 
C6)alkoxyphenyl. phenyl{Ci-C6)alkyl, benzyloxy, benzyloxy(Ci-C6)alkyl, tolyl. xylyl, benzoyl, methylenedloxyphe- 
nyKCrCejalkyl, pyridyl, pyrldylcariaonyl, plperidyl, pyrrolidlnyl(Ci-C6)alkyl and pyrrolidinylcarix)nyl(Ci-C6)alkyl, 
which may be further fused with a benzene ring, 

in which in all cases the alkyi and alkoxy moieties may be either straight or branched, 
with the proviso that both R3 and R4 do not represent a hydrogen atom at the same time; 
R5 and Re, which may be the same or different, each represents a straight or branched (CrC6)alkyl group; and the 
line 




represents -CH2CH2- or -CH=CH-. 

Referring to R-i and R2 in formula (I), the halogen atom includes fluorine, chlorine, bromine and Iodine, the (C^- 
C6)alkoxy group includes e.g. methoxy, ethoxy, propoxy, isopropoxy, butcxy, isobutoxy. sec-butoxy. tert-butoxy, penty- 
ioxy and hexyloxy, and the (Ci-C6)all^ group includes e.g. methyl, ethyl, propyl, isopropyl, butyl, isobutyi. tert-butyl, 
pentyl and hexyl. 

Referring to R3 and R4 in formula (I), the (Ci-Ci2}alkyl group Includes e.g. methyl, ethyl, propyl, isopropyl, butyl, 
isobutyi, sec-butyl, tert-butyl, pentyl, isopentyl. neopentyl. hexyl. isohe)^. heptyl, octyl. trimethylpentyl. 2,4,4-trimethyl- 
2-pentyl, nonyl. decyl and dodecyl. The (C2-C2o)alkenyl group indudes e.g. vir^, allyl, isopropenyt, 2-butenyl. 2-pente- 
nyl, 4-pentenyl, 3-hexenyl, 5-hexenyl, 4K)ctenyl, 7-octenyl, 7-decenyl, 3,7<limethyl-2,6-octadienyl, 10-tetradecenyl, 8- 
heptadecenyt. 8-octadecenyl and 4.7.10,13.16-nonadecapentaenyl. The (CrC6)alkoxy(CrC6)alkyl group indudes e.g. 
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2-methoxyethyI, 4-methoxybutyl. 2-methoxybutyl, 6-methoxyhexyl, ethoxymethyl. 3-ethoxypropyl, 2-propoxyethyl, 5- 
propoxypentyl. isopropoxymethyl. butoxymethyl. 2-isobutoxyethyl. sec-butoxymethyl, tert-butoxymethyl, pentyloxyme- 
thyl, 2-pentylo)cyethyl and hexyloxymethyl. 

The (CrC6)alkoxycarbonyl(Ci-C9)alkyl group Includes e.g. 2-(melhoxycarbonyl)ethyl, 7-(methoxycarbonyl)heptyl, 
2-(ethoxycarbonyl)ethyl, 4-(ethoxycart>onyl)butyl, propoxycarbonylmethyl, 3-(propoxycarbonyl)butyl, Isopropoxycarbo- 
nylmethyl, butoxycarbonylmethyl. 1-(butoxycarbonyl)ethyl. 2-(isobutoxycarbonyl)ethyl, sec-butoxycarbonylmethyl, 2- 
(tert-butoxycarbonyl)ethyl, pentyloxycarbonylmethyl and 2-(hexyloxycart)onyl)ethyl, a-(melhoxycafbonyl)ben2yl. a- 
(ethoxycarbonyI)benzyl. 

The benzyloxycarbonyl(Ci-C6)alkyl group Includes benzyloxycarbonylmethyl, 2-(benzylaxycarfoonyl)ethyl, 6-(ben- 
zyloxycarbonyl)hexyl. 4-(benzyloxycarbonyl)buty! and a-(benzyloxycart)onyl)benzyl. 

The N.N-di(CrC6)alkylamlno(CrC6)alkyi group includes e.g. 2-(N,N<limethylamino)ethyl, 4-(N,N<Iimethyl- 
amino)butyl, 2-(N,N-diethy1amino)ethyl. 3-(N.N-diethylamlno)propyl, N.N-dlisopropylanfiinomethyl, N.N-dibutylami- 
nomethyl, 2-(N.N-dibutylamlno)ethyl. 2*(N.N<liisobutylamino)ethyl. N,N-d|pentylaminomethyl. 2-(N.N- 
dlhexylamino)6thyl and N.N-dilsohexylaminomethyl. 

The N-(Ci-C6)alkyl-N-ben2ylamlno(Ci-C6)aikyl includes e.g. 2-(N-ben2yl-N-methylamino)ethyl, 2-(N-benzyl-N- 
ethylamino)etl^, 4-(N-benzyl-N-m6thylamino)butyl, 2-(N-benzyl-N-ethylamino)ethyl and 3-(N-benzyl-N-ethyl- 
amino)propyl. 

The (Ci-C6)alkylthio(CrC6)alkyl group includes e.g. 2-(methylthlo)ethyl, 2-(ethylthlo)ethyl. propylthiomethyl, 2-(iso- 
propylthlo)ethyl. 1-(butyfthlo)etl^. isobutylthiomethyl. tert-butylthiomethyl, pentylthiomethyl and he)^hiomethyl. 
The oxo(Ci-C9)all^l group includes ag. 2-QKopropyl. 2-oxobutyl, 4-Qxopentyl. 6-axoheptyl and 2-axooctyl. 
The hydroxy(Ci-C^all^ group includes e.g. 2-hydrQxyethyl, 24iydroxypropyl. 3-hydroxypropyl. 3-hydrQxybutyl and 

6-hydroxyhexyl. 

The dihydroxy(Ci-C6)alkyl group includes e.g. 2,3-dihydroxypropyl, 4,5-dihydroxypentyl, 1.5-dihydroxy-3-pentyl, 2- 
ethyl-1,3-dihydroxy-2-proRyl. and 2.4^ihydroxy-3-methylpentyl. 

The cyclo(C3-Ci5)alkyl group includes e.g. cyclopropyl. cydobutyf. cyclopentyl, cyclohexyl. cycloheptyl. cydooctyl. 
cyclodecyl. cyclododecyf, 1-phenyfcyclopentyl, 4-(benzylQxy)cyclohexyl. 4-aminocyclohexyl, 4-acetamidocyclohexyl. 4- 
hydroxycyclohexyl, 4-acetoxycyclohexyl, 4-tert-butylcyclohexyl, 2,3<limethylcyclohexyl, 1,2,3,4-tetrahydronaphthyl, 
cyclododecyl and benzyloxycyciohexyl. 

The cyclo(C3-C8)alM(CrC8)all^ group includes e.g. cydopropylmethyl. 2-cyctobutylethyl, 2-cydoheptyl6thyl, 
cydohexylmethyl, 3-cycloh6xylpropyf. 4-cydoh6xylbutyl. cydooctylmethyl. 5-(^dooctylpentyl, 1-(4<iim6thylaminophe- 
nyl)cydopentytmethyl and 1-(3,4-methylenediQxyphenyl)cyclopentylmethyl. 

The dicyclo(C3-C9)alkyl(CrC6)alkyl group includes e.g. dicyclohexylmethyl, 2,2-dlcyclohexylethyl and 3,3-dicy- 
clohexylpropyl. 

The bicyclo(C6-C9)alkyl group indudes e.g. bicyclo[3.3.0]-2-octyl. bicydo[3.3.1]-2-nonyl and bicydo[3.2.1]-2-octyl. 

The tricydo(C9-Ci2)alkyl group indudes e.g. tricydo[5.2.1 .O^-^ecyl and tricyclo[3.3.1 .l^-^ldecyl. 

The aryl group includes ag. phenyl. 1-naphthyl, 2-naphthyl. 3-naphthyl, 4-methylphenyl. 2,6-diisopropylphenyl. 3.5- 
dl-tert-butyl-4-hydroxyphenyl, 2-methoxyphenyl, 4-hexyloxyphenyl, 4-fluoraphenyl, 2-nitrophenyl, 4-chloronaphthyl, 3- 
amlno-2-naphthyl. 5-hydroxynaphthyl, 5-methoxynaphthyl and anthryl. 

The aryl(Ci-Ce]alkyl group indudes ag. benzyl, phenethyl. a-methylbenzyl. 3-phenytpropyl, 4-phenyibuty1, 9- 
anthrylmethyl, 4-ethylbenzyl. 4-ethoxybenzy1, 4-fluorobenzyl, 3,4-methylenedioxybenzyl. 3,4,5-trim6thoxybenzyl. 4- 
methylphenethyl, 2-m6thQxyphenethyl. 4-m6thoxyphen6thyl, 3,4^im6thoxyphen6thyl. 3-chlorophenethyl. 4-chloroph- 
enethyl, 4-fluorophenethyl, 4-nltrophenethyl, 3,4,5-trlmethoxyphenethyl, 4-nitrophenylbutyl, 1-(4-fluorophenyl)-2-melh- 
ylproi:^, 3-(3,4-dichlorophenyl)propyl, 4-dlmethylaminophenethyl. 2-{3,4-dichlorophenyl)-2-propyl, 2-(3,4- 
dichlorophenyl)-2-methylpropyl, 2-(2-fluorophenyl)-2-methylpropyl, 2-(3-fluorophenyl)-2-methyipropyl, 2-(4-fluorophe- 
nyl)-2-methylpropyl and 2-[4-(1-pyrrolidinyl)phenyl]-2-methy|propyl. 

The diaryi(CrC6)alkyl group includes ag. diphenylmethyl. 1,2-cfiphenylethyl. 2.2-diphenylethyl, 4.4-diphenylbutyl 
and 6.6-dipheriylhexyl. 

The monocyclic, heterocydic group includes ag. 3-furyl. 2-thienyl. 3-pynrolyl. 2-pyrrolidinyl, 2H-pyran-3-yl. 2-pyri- 
dyl. 4-plperidyl, 3-morpholinyl, 2-piperazinyl, 1-methyl-4-plperidyl, 1-benzyl-4-piperidyl, 1-methyl-3-piperidyl, 1-(2,4<lif- 
luorobenzyl)-4-piperidyl. 1 -(3.4-dif luorobenzyl)-4-piperidyl. 1 -(3.5-difluorobenzyl)-4-piperidyl. 1 -[2.4- 
bis(trifluorom6lhyl)benzyQ-4-piperidy1, 1-(4-m6thQxybenzyl)-4-piperidyl. 1i3henethyl-4-piperidyl. 1-(2-fluorob6nzyl)-4- 
piperidyl. 1-(3-fluorobenzyl)-4-piperldyl, 1-(4-fluorobenzyi)-4-piperidyl. 1-(4-chlorobenzyl)-4-piperidyl. 1-(4-cyanoben- 
zyl)-4-piperidyl, 1-(2-pyrldytmethyl)-4-piperidyl, 1-(3-pyriclyImethyl)-4-piperidyl, 1-{4-pyridylmelhyl)-4-plperidyl, 1-[4- 
(N,N-diethylamino)benzyl]*4-piperldyl. 1-[bis(4-ftuorophenyOmethy1]-4-piperidyl. 1-(4-fluorophen6thyl)-4-plperidyl. 1- 
(2,4-dimethylbenzyO-4-piperidyl, 1 -acetyl-4-piperidyl, 1-(4-hydroxybenzyl)-4-piperidyl, 1-(3,4-dihydr(»(ybenzyl)-4-pip- 
eridyl. 1-ethyl-4-piperidyl. 1-neopentyl-4-plperidyl. 1-cycloheKyl-4i3iperidyl, 1-h6ptyl-4-piperidy1. 1-(2-propyl)-4-piperi- 
dyl, l-benzyl-3-piperidyl. 2-phenyl-3-piperldyl. 1-cydohexylmethyl-3-piperidyl. 1-benzyl-3-pyrrolidinyl, 2-methoxy-5- 
pyridyl, 2-(4-phenyI-1-piperazinyO-5iDyridyl and 5,6-dimethyl-1,2.4-triazin-3-yl. 

The bicyclic, heterocyclic group includes e.g. 3Hndolyl, S-indazolyl. 2-quindyl. 5-isoquinolyl, 2,4-dimethyl-1 ,8-naph- 
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thyrldin-7-yl, 3.9<llmethyI-3,9-diazabicyclo[3.3.1]-7-nonyl. 9-methyI-3oxa-9-azabicyclo[3.3.1]-7-nonyl, 9-(4-fluoroben- 
2yl)-3-oxa-9-a2ablcyclo[3.3,1]-7-nonyl, 9-methyl-3-thia-9-azabicycloI3.3.1]-7-nonyl, 8-methyl-8-azabicyclo[3.2.1]-3- 
octyland 1-azabicyclo[2.2.2]-3-octyl. 

The heterocyclic group attached to an alkylene chain may be the above-mentioned monocyclic or bicyclic hetero- 
cyclic group attached to an alkylene chain, which includes e.g. 3-furylmethyl, 3-{2-thienyi)propyl. 2-(3-indolyt)ethyl, 2- 
(3-pynrolyl)ethyl, 2iDyn'olidinylmethyl, 2-pyridylmethyl. 3-pyridylmethyi, 4-pyridylmethyl, 2-(2-pyridyf)ethyl, 2-{4iDiperi- 
dyi)ethyl, 3-(3-morpholinyl)propyl, 3-indolylmethyl, 2-(5-indazolyi)ethyl, 2-quinolylmettyf, 3-(1-imidazolyl)propyl, 2-mor- 
phollnoethyl, 3-morpholinopropyl, 3-(2-methyIpiperidyl)propyi, 2-(1 -pynx>lidinyl)ethyl, I4-{4-f hiorobenzyl)-3- 
nfK>rphollnyl]methyl and (1-benzyl-4-hydroxy-4-piperidyl)m6thyl. 

When R3 and R4 in formula (I), together with the nitrogen atom to which they are attached form the heterocyclic 
ring, the monocyclic, heterocyclic group Includes e.g. pyrrolidinyl. 2,5-dimethyl-l-pyrrolidinyl, 3-hydroxy-1-pyrrolidinyl, 
2-hydroxymethyi-1-pyrrolidinyl. 2-hydrQxyethyl-1 -pyrrolidinyl, 2-methQxymethyl-1-pyrroIidinyl. 2-{1-pyrrolidinylme- 
thyl)pyrrolidinyl, 3-pyrrolin-1-yl, 2.5'dimethyl-3-pyrrolin-1-yl. piperidino. 2-methylpiperidlno. 2-ethylpiperidino. 3-melhyl- 
plperidino. 4-methylpiperidino. 4-piperidinopiperidlno, 3.3-dimethylplperidino, 2.6-dlmelhylpiperidlno. 3,5- 
dimethylpiperidlno. 2,4-dimethylpiperidino, 2-(hydrQxymethyOpiperidino, 2-(2-hydroxyethyl)piperidino, 2-(2-acetoxye- 
thyf)piperidino, S-hydroxypiperidino, 4-hydro)(ypiperidino. 4-Qxopiperidino, 4-aminopiperidino, 4-benzylpiperldino. 2-[2- 
(benzyloxy)ethyl]piperidino, 3-(benzyloxy)piperidino. 1.2,3,6-tetrahydropyridyl, perhydroazepinyl, perhydroazocinyl, 
piperazlnyl, 4-metiTyt-1-pipera2inyl. 3-methyl-1 -piperazinyl, 3,5-dimethyl-1-piperaziny1. 2.5-dlmethyl-l-piperazinyl, 4-(2- 
hydroxyethyl)-1-piperazinyl, 4-pentanoyl-1-pipera2inyl, 4-acetyl-1-piperazinyl, 4i3-toluenesuHbnyl-1-piperazinyl, 4-ben- 
zyI-1-plperazinyl, 4-(3,4-methylenediQ)cybenzyl)-1-piperazinyl, 4-(2-pyridyl)-1 -piperazlnyl. 4-nicotinoyl-1 -piperazlnyl. 4- 
(1-pyn'olidinylcarbonylmethyl)-1-piperazinyl, 4-benzyl-1-plperidyl, 4-phenyl-1-piperidyl, 4-phenyI-1,2.3,6-tetrahydropyri- 
dyl, 4-phenyl-1-plperazinyI, 4-benzyl-1-plperazinyl, 4-(o-tolyl)-1-piperazinyl, 4-(2-fluorophenyl)-1 -piperazlnyl, 4-(2.3- 
xylyl)-1-plperazinyl, 4-(2-chlorophenyl)-1 -piperazlnyl, 4-(2-methoxyphenyl)-1 -piperazlnyl, 4-(2-ethoxyphenyl)-1 -piper- 
azinyl, 4-(m-tolyl)-1-plpera2inyl, 4-{3.4-difluorophenyl)-1 -piperazlnyl. 4-{4-chIorophenyl)-1-piperazinyl, 4-(3.4-dimethox- 
yphenyl)-1 -piperazlnyl, homopiperazinyl, morpholino, 2,6<limethylmorpholino, thiazolidinyl. thionwrpholino. pyrrolyl. 2- 
elhyl-1-pyrrolyl, 2.5-dimethyl-1 -pyrrolyl. pyrazolyl. 3-methyl-1-pyrazolyl, 4-methyl-1-pyrazolyl. imidazolyl, 4-methyl-1- 
imidazolyl. 4-phenyl-1 -imidazolyl, 1H-1,2.3-triazol-1-yl. 1,2,4-trlazol-1-yl, Imidazolidinyl, 2-imidazolin-1 -yl, pyrazolidinyl 
and 2-pyrazolin-1-yl. 

The bicyclic, heterocyclic group includes e.g. 4,5.6.7-tetrahydroindol-1-yl. 1.5.6,7-tetrahydro-4-oxoindol-1-yl, indoli- 
nyt, isoindollnyt, pertiydroindol-1-yl, decahydroquinolinyl, perhydroi8oquinotin-2-yi, 1,2,3.4-tetrahydrocarbazol-1-yl, 
1 .2,3,4-tetrahydroquinolin-1 -yl. 1 ,2,3,4-tetrahydroisoquinolin-1 -yl, 6,7-dimethQxy-1 ,2,3.4-tetrahydroisoquinolin-2-yl, 
5H-dibenz[b.f]azepin-5-yl. 10,11 -dihydro-5H-dibenz[b,f]azepin-5-yl. 3-azabicyclo[3,2.2]nonan-3-yl, 3-methyl-3,9- 
diazabicyclo[3.3.1]nonan-9-yl, 3-oxa-9-azabicyclo[3.3.1]nonan-9-yl and 3-thla-9-azabicyclo[3.3.1]nonan-9-yl. 

The group derived from the heterocyclic spiro compound includes e.g. 1,4-dioxa-8-azaspiro[4.5)^ecan-8-yl. 1.4- 
dioxa-7-azaspiro[4.4]decan-7-yl. 1 .5Kiithia-9-azaspiro[5.5|undecan-9-yl and 1 -phenyl-4-Qxo-1 .3.8-triaza- 
spiro[4.5]decan-8-yl. 

it should be understood that the compounds of formula (1) include all of their possible isomers including stereoi- 
somer, metabolite, metabolic precursor and metabolic intermediate. 

The compounds of formula (I) can be prepared by various conventional procedures as described below. The com- 
pounds of formula (I) are prepared by reacting a compound of formula (IQ 




wherein and R2 as well as R5 and Re are as defined above, and 
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denotes -CH2-CH2- or -CH:=CH- with an isocyanate of Ibmiula (III) 
^0 R-NCX) (III) 

wherein R denotes R3 or R4, and R3 and R4 are as defined above In an organic solvent under ice-cooling or at a tem- 
perature up to room tenperature. This reaction is performed using the compound of formula (III) in an anrKXjnt of 0.1 to 
10 moles, preferably 0.5 to 2 moles per mole of the compound of formula (II). 
IS Altematively, the compounds of formula (I) are prepared by reacting an Isocyanate of formula (IV) 




so wherein R denotes R3 or R4, and R3 and R4 are as defined above In an organic solvent under ice-cooling or at a tem- 
perature up to room temperature. This reaction is performed using the compound of formula (V) in an amount of 0. 1 to 
10 moles, preferably 0.5 to 2 moles per mole of the compound of formula (IV). 

Attematively, the compounds of formula (I) are prepared by reacting a carbamate of formula (VI) 

55 
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0 



R,-|- IJ-NII 



A 



OPh 



(VI) 



Oil 



wherein and R2 as well as R5 and Re are as defined above, and 




denotes -CH2-CH2- or -CHsCH- with an amine of formula (V) wherein R denotes R3 or R4, and R3 and R4 are as 
defined above in an organic solvent while heating at 50-150'*C. This reaction is performed using the compound of for- 
mula (V) in an amount of 0.1 to 10 moles, preferably 0.5 to 2 moles per mole of the compound of formula (VI). 

Alternatively, the compounds of formula (I) are prepared k>y reacting a compound of fornujla (II) with a cart>amate 
of forn%ila (VII) 



wherein R denotes R3 or R4, and R3 and R4 are as defined above in an organic solvent while heating to SO-ISO^'C. This 
reaction is performed using the compound of formula (VII) in an amount of 0.1 to 10 moles, preferably 0.5 to 2 moles 
per mole of the compound of formula (II). 

The isocyanates of formula (III) or (IV) are prepared, for example, by treating a carboxylic acid of formula RCOOH 
wherein R denotes R3 or R4. and R3 and R4 are as defined above or a derivative thereof with 1 to 10 moles, preferably 
1 to 3 moles of diphenylphosphoryl azide. trimethylsilytazide or the like, per mole of the carboxylic acid, in an organic 
solvent to give an acyl azide, which is in turn subjected to a rearrangement reaction under heating at 50-1 50"C. or alter- 
natively by reacting a compound of formula (V) or (II) with phosgen. 

The carbamate of formula (VO or (VII) are prepared by reacting a compound of formula (II) or (V) virith 0.1 to 10 
moles, preferably 0.5 to 2 moles of phenyl chforoformate per mole of the compound in an organic solvent under ice- 
cooling or at a temperature up to room temperature. This reaction may be conducted in the presence of an acid binder. 
The acid binders include e.g. inorganic basic substances such as sodium hydride, potassium hydroxide, sodium car- 
bonate, potassium carbonate and organic basic substances including secondary amines such as diisopropylamine and 
tertiary amines such as triethylamine, methylmorpholine, pyridine. 

The organic solvents used in each of the above-described reactions include aliphatic hydrocarbon solvents such 
as hexane, petroleum ether and cyclohexane. aromatic hydrocarbon solvents such as benzene, toluene and xylenes, 
halogenated hydrocait)on solvents such as methylene chloride, chloroform, carbon tetrachloride and dichloroethane. 
ether solvents such as ethyl ether, isopropyl ether, tetrahydrofuran and dioxane. ketone solvents such as acetone and 




(VII) 
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methyl ethyl ketone, ethyl acetate, acetonitrile and N.N-dimethyHbrmamide. 

The process steps for the compounds of the invention according to the reactions as described above are shewn in 
the following scheme 1 : 
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The compounds of formula (II) are prepared by reacting a nitrophenylacetic acid derivative of formula (IX) 




(IX) 



wherein and R2 are as defined above with a benzaldehyde derivative of formula (VIII) 



20 




(VIII) 



OH 



2s wherein R5 and Re are as defined above while heating at 100 to 200''C in the presence of a catalytic amount of a basic 
material such as piperidine, to form a compound of formula (X) 




on 



46 wherein R5 and Re are as defined above, followed by reduction. The reaction is performed using the compound of for- 
mula (VIII) In an amount of 0.1 to 10 moles, preferably. 0.5 to 2 moles per mole of the compound of formula (IX). The 
reduction process includes e.g. that using zinc, iron, tin, stannous chloride or the like in an acidic solution such as hydro- 
chloric add, acetic acid or a catalytic hydrogenation using a catalyst such as palladium cartx>n, platinum oxide or the 
like. The process steps by the reactions as described above are shown in the following scheme 2: 

so 



10 



EP0 625507B1 




Pharmaceutically acceptable salts of the compounds of formula (I) may be formed in conventional way. TTie acid 
25 addition salts may be formed for example by reaction of the base compound of formula (I) with a pharmaceutically 
acceptable inorganic acid such as hydrochloric, hydrobromic, hydroiodic, sulfuric and phosphoric acids or a pharma- 
ceutically acceptable organic add such as oxalic, maleic. fumaric, lactic, malic, citric, tartaric, benzoic and methanesul- 
phonic acids. 

The compounds of formula (I) according to the present invention possess both an ACAT inhibitor activity and an 
30 antloxidative activity, especially a protective ability against an oxidative modification of LDL By the ACAT inhibitory 
activity, the present compounds can inhibit an absorption of cholesterol from the intestinal tracts, reduce a plasma cho- 
lesterol level and inhibit an accumulation of cholesteryl esters in the wall of blood vessels, atheroma lesion and macro- 
phage. By the antioxidative activity, especially a protective activity against the oxidative modification of LDL, the present 
compounds can inhibit the formation and progression of atherosclerosis lesion and inducing Its regression. 
35 Thus, the compounds of the present invention are useful in the prophylaxis or treatment of hypercholesterolemia 
and atherosclerosis. 

According to another aspect of the present invention, there is provided an ACAT inhibitor comprising the compound 
of formula (I) or a pharmaceutically acceptable salt thereof. 

In further aspects, the present invention provides a pharmaceutical composition for the prophylaxis or treatment of 
40 hypercholesterolemia or atherosclerosis, which comprises as an active ingredient the compound of formula (I) or a 
l^armaceutically acceptable salt thereof and a pharmaceutically acceptable carrier and/or excipient. 

TTie compounds of the invention can usually be administered orally or parenterally in the form of a pharmaceutical 
preparation. The pharmaceutical preparations include tablets, capsules, troches, syrups, granules, powders, injections, 
suspensions and the like. It may be in bilayered or multilayered tablet with other drugs. The tablets may also be coated 
45 with a conventional coating to form, e.g., sugar-coated, enteric-coated or film-coated tablets. 

In preparing solid preparatfons, additives such as lactose, refined sugar, crystalline cellulose, corn starch, calcium 
phosphate, sorbitol, gtycin, cartxsxymethylcellulose, gum eu-abic, polyvinylpyrFolidone, hydroxypropyicellulose, polyeth- 
ylene glycol, stearic acid, magnesium stearate and talc are employ^. 

A vegetable or synthetic wax or fat or a similar base is used in preparing the semi-solid preparations. 
so As additives in preparing the liquid preparations are used, for excunple, sodium chtoride, sorbitol, glycerin, olive oil, 
almond oil, propylene glycol and ethyl alcohol. 

The active ingredient is contained in the formulation In an amount of 0.0001-100% by weight, suitably 0.001 -50% 
by weight in the case of formulations for oral administration and 0.0001-10% by weight in tiie case of formulations for 
injection based on tiie weight of tiie preparations. 
55 Route and dosage of administration for the compounds of the invention are not specifically limited and are appro- 
priately chosen depending upon form of the formulation, age and sex of tiie patient, severity of the disease and other 
factors. Daily dosage of the active ingredient is 0.01-1000 mg. No adverse toxicological effects are indicated at any of 
the above dosage ranges. 

The invention is further illustrated by the following examples. 
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Example 1 

N-[2-(3,5<B-tert-butyl-4-hydrcixyphenethyl)phenyq-NH4-he3^la)^ 



10 



15 




on 



A solution of diphenylphosphorylazide (0.93 g, 3.4 mmol), 4-hexyloxybenzoic acid (0.68 g. 3.1 mmd) and triethyl- 
amine (0.34 g, 3.4 mmol) in toluene (1 0 ml) was stirred at room temperature for 3.5 hrs and heated at about 90''C for 2 
hrs with stirring. After allowing the mixture to cool (under C'C). a solution of 4-(2-aminophenethyO-2.6<ii-tert-butylphe- 
25 nol (1.0 g. 3.1 mmol) in toluene (4 ml) was added dropwise. The solution was warmed up to room temperature and 
stirred overnight. After distilling off the solvent and purification of the residue by a silica gel column chromatography, 
recrystallization from ethyl acetate/hexane afforded N-[2-(3,5-di-tert-butyl-4-hydroxyphenethyl)phenyl]-N*-(4-hexyloxy- 
phenyOurea (1.2 g, 71% yield). m.p. 174-176*0 

30 iH-NMR(6 ppm, CDCI3) 7.40-7.42(m, 1H), 7.14-7.26(m, 5H). 6.81(s. 2H). 6.76^.79(m. 2H), 5.98(s. 1H), 5.39(s. 
1H), 5.13(S. 1H). 3.88(t, J=:7Hz. 2H), 2.83-2.87(m, 2H). 2.76-2.80(m, 2H). 1.70-l,77(m. 2H). 1.38(s. 18H), 1.30- 
1.45(m, 6H), 0.87-O.93(m, 3H) 

IR (cm'^) 3640. 3310, 2950. 1630. 1560, 1490. 1440. 1230 
35 Example 2 

N-[2-(3,5-di-tert-butyl-4-hydroxyphenethyi)phenyl]-N'-{8-heptadecenyl)urea 




ss 

The titie conrpound was prepared in a sinrvlar manner to that mentioned in Example 1 . using 9-octadecenoic acid 
instead of 4-hexyloxybenzoic acid. 

^H-NMR (6 ppm. CDCI3) 7.16-7.26(m. 4H), 6.78(s. 2H). 5,29-5.34(m, 2H). 5.12(s, 1H). 5.00(s. 1H). 4.19(t. J=6Hz. 
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1H). 3.1 1(dd. J=:14. 6H2. 2H). 2.77-2.87(m, 4H). 1 .93-2.02(m, 4H). 1.38(s, 18H), 1.18-1.38(m. 25H) 
IR (cm-^) 3642, 3288. 2926. 1639, 1558, 1435, 1233. 750 

Example 3 

5 

N-[2-{3,5<Ji4ert-butyl-4-hydroxyphenelhyOphenyO-N*-(7^^ 



10 



15 



20 




on 



The title compound was prepared in a similar manner to that mentioned in Example 1. using 8-methoxycarbony- 
25 loctanoic add instead of 4-h^oxybenzoic add 

^H-NMR (6ppm, CDCI3) 7.16-7.26(m. 4H). 6.78(s. 2H), 5.12(s. 1H), 4.98(S. 1H), 4.17(t, J=6Hz. 1H), 3.66(8, 3H). 
3.09-3.14(m. 2H). 2.77-2.87(m. 4H). 2.28(t. J=8H2. 2H). 1.53-1.61(m, 2H), 1.38(s, 18H), 1.18-1.30(m. 6H). 0.88(t. 
J=7H2. 2H) 

30 IR (cm-1) 3640. 2928. 1737. 1639. 1547, 1436. 1234 
Example 4 

N-[2-(3.5-di-tert-butyl-4-hydrQxyphenethyl)phenyl]-N'-cycloheptyturea 

35 



40 



45 




on 



50 



The title compound was prepared in a similar manner to that mentioned In Example 1 , using cycloheptanecaitxix- 
ylic add instead of 4-hexyloxybenzoic acid. m.p. 177-178*0 

55 

^H-NMR(5ppm. CDCl3)7.17-7.26(m.4H).679(s,2H), 5.10(s, 1H).5.05(bs, 1H), 4.19(d. J=8Hz, 1H). 3.75-3.85{m, 
1H). 2.80-2.88(m. 2H), 2.75-2.80{m. 2H). 1.83-1.90(m, 2H). 1.38(s. 18H). 1.21-1.58(m. 10H) 
IR (cm-^) 3650. 3300. 2930. 2860, 1630, 1570, 1440, 1240 
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Examples 

N-[2-(3,5-di-tert4)utyl-4-hydrQ)cyphene1hyl)phenyl]-N 

5 



10 



IS 




OH 



20 

The title compound was prepared in a similar manner to that mentioned in Example 1 , using 3-phenylpropionic acid 
instead of 4-hexyloxybenzoic acid. 
m.p. 197-198«C 

25 

^H-mn (6 ppm. CDCI3) 7.08-7.25(m, 9H), 6.76(s. 2H). 5.1 0(s. 1H). 5.00(s. 1H), 4.24(t, J=6H2. 1H). 3.36-3.41 (m. 

2H). 2.72-2.80(m, 6H), 1.36(s, 18H) 

IR (cm-^) 3632, 3284. 2954, 1640, 1559, 1436. 1235, 748 

30 Example 6 

N-[2-(3,5-di-tert-butyl-4-hydroxyphenethyl)phenylJ-N-(2,2-diphenylethyl)urea 



35 



40 



45 




OH 



so The title compound was prepared in a similar manner to that mentioned in Example 1 , using 3,3-diphenylpropionic 
acid instead of 4-hexyloxybenzoic acid. 
m.p. 179'C 

^H-NMR (6 ppm. CDCI3) 7.09-7.44(m. 12H), 6.97-7.01(m. 1H), 6.78(d, J=8Hz. 1 H), 6.72(s. 2H). 5.07(s, 1 H), 4.93(S. 
55 1H). 4.23(t J=6Hz, 1H), 4.15{t. J=8H2. 1H). 3.77(dd. J=8, 6H2, 2H), 2.70(s, 4H). 1.35(s. 18H) 
IR (cm-^) 3644, 2930, 1650, 1553. 1510. 1234 
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Exarrple 7 

N-[2-(3,5<li-tert-butyl-4-hydrQxyphenethyOphen^^ 

5 



10 



15 




OH 



20 

The title compound was prepared in a similar manner to that mentioned in Example 1 , using 2.6-diisopropylbenzoic 
acid instead of 4-hexyioxybenzoic acid. 
m.p. 209-210»C 

25 ^H-NMR(6ppm. DMSO)8.01(b6. 1H),7.85(bs. 1H), 7.65(d, J=8H2. 1 H), 7.20-7.24(m. 1H). 710-7 14(m, 4H). 6.93- 
6.97(m. 3H). 6.62(s. 1H). 3.32-3.53(m. 1H). 3.18-3.25(m. 1H), 2.75-2.85(m. 4H), 1.37(s. 18H). 1.13(d. J=7Hz. 12H) 
IR (cm'^) 3612. 3320, 2958, 1646, 1586, 1534, 1435, 1231. 745 

Example 8 

30 

N-[2-(3,5-di-tert-butyl-4-hydrQxyphenethyOphenyq-N-(3-cyclohexytpropyl)urea 



35 



40 



45 




Oil 



50 The title compound was prepared in a similar manner to that mentioned in Example 1 . using 4-cyclohexylbutanoic 
acid instead of 4-hexyloxybenzoic acid. 
m.p. lee^c 

^H-NMR (6 ppm, CDCI3) 7.18-7.26{m, 4H), 6.78(s. 2H). 5.1 1(s. 1H). 5.02(s. 1H). 4.20(t. 1H). 3.10 (dt, J=6. 7Hz, 
55 2H). 2.83-2.85{m, 2H), 2.76-2.80{m, 2H), 1.56-1.68{m, 4H), 1.38(s. 18H), 1.33-1.43(m. 2H), 1.04-1.30{m, 6H), 
0.75-0.88(m. 3H) 

IR (cm'^) 3640. 3316. 2924. 1640. 1558. 1436, 1233. 749 
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Example 9 

N-[2-(3,5<fi-tert4}utyl^-hydrQxyphenethyl)phen)i]-N^^^^^ 

5 



10 



IS 




OH 



20 

The title compound was prepared in a similar manner to that mentioned in Exanple 1 , using 4-(2-thienyl)butanoic 
acid instead of 4-hexyloxybenzoic acid. 
m.p. 150*^0 

ss 

^H-NMR (6 ppm. CDCI3) 7.19-7.27(m. 4H). 7.07(dd. J=4. 1Hz. 1H), 6.87(dd. J=3. 2Hz. 1H), 6.77(s. 2H). 6.71(t. 
J=2Hz, 1H). 5.11(s. 1H), 4.96{s, 1H), 4.21 (t, 1H), 3.20(s, 2H). 2.77-2.87(m, 6H). 1.81 (qui. J=7Hz, 2H). 1.37(s. 18H) 
IR (cm'^) 3638. 3286. 2918. 1630. 1570. 1434. 1233, 696 

30 Example 10 

N-[2-(3.5-di-tert-butyl-4-hydrQxyphenethyl)phenyl]-N'-phenylurea 



35 



40 



45 




OH 



so 

The title compound was prepared in a similar manner to that mentioned in Example 1, using benzoic acid instead 
of 4-hexyloxybenzoic acid. m.p. 207*C 

^H-NMR (6 ppm, CDCI3) 7.22-7.36(m. 8H). 7.02(t, J=7Hz. 1H). 6.80(s. 2H), 6.02(s. 1H). 5.18(s. 1H). 5.15(s. 1H), 
ss 2.79-2.91 (m, 4H), 1 .38(s. 18H) 

IR (cm-^) 3630. 3350. 2950. 1650. 1600. 1550. 1500. 1230. 750 
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Exarnple 11 

(1) N-[2-(3,5<li-tert-butyl-44iydraxyphenethyl)ph carbamate 



10 



15 




on 



To a solution of 4-(2-aminophenethyl)-2,6-dl-tert-butyIphenol (7.00 g. 21 .5 mmol) and diisopropylamlne (3.4 ml, 24 
mmol) in dichloromethane (50 ml) was added dropwise a solution of phenyl chlorofbrmate (3.60 g. 23.0 mmol) in dichlo- 
ss romethane (10 ml) so that the internal temperature does not exceed O'^C over a ice-cold water t>ath. The mixture was 
stin-ed at the same temperature for 2 hrs. washed with water, dried over MgS04 and concentrated. Purification of the 
residue by a silica gel column chromatography gave a viscous oil of N-[2-(3,&<:ii-tert-butyl-4-hydroxyphenethyl)phe- 
nyl]phenyl carbamate (8.16 g. 85.2% yield). 

30 ^H-NMR(6ppm.CDa3)7.63(bs. 1H),7.34{t J=8H2,2H).7.08-7.29(m,6H).6.80(s.2H).5.74(bs.1H),5.13(s. 1H), 
2.8-2.9(m. 4H),1.35(s. 18H) 

(2)N-[2-(3.5-di-tert-butyl-4-hydroxyphenethyl)phenyq-N'<lecylurea 




A solution of N-[2-(3.5-di-tert-butyl-4-hydroxyphenethyl)phenyl]phenyl cart>amate (1.0 g, 2.2 mmof) and 
decylamine (0.38 g. 2.4 mmol) In xylene (1 0 mQ was heated under reflux for 2.5 hrs. After distilling off the solvent, puri- 
fication of the residue by a silica gel column chromatography afforded waxy N-[2-(3,5-dl-tert-butyl-4-hydroxyphene- 
55 thyl)phenyl]-N*-decylurea (0.93 g, 8S% yield). 

^H-NMR (6ppm. CDCI3) 7.17-7.26{m, 4H). 6.78(s. 2H). 5.11(s, 1H), 4.98(s, 1H). 4.17(t. J=6Hz, 1H). 3.09-3.16(m, 
2H). 2.76-2.87(m. 4H). 1.50-2.50(m. 16H), 1.38(s, 18H), 0.87(t J=7Hz. 3H) 
IR (cm-1) 3650. 3350, 2960. 2930, 2850. 1640, 1570 
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Exarnple 12 

N-[2-(3,5<li-tert4)utyl-4-hydroxyphenethyl)phenyn-N'-hep^ 




OH 



The title compound was prepared in a similar manner to that mentioned in Exanple 1 1 , using heptylamine instead 
of decylamlne. m.p. 100**C 

^H-NMR (6 ppm, CDCI3) 7.18-7.27{m. 4H), 6.78(8. 2H). 5.11(6. 1H). 4.99(s, 1H). 4.18(bt, J=5H2, 1H), 2.89(q. 
J=6Hz, 2H). 2.79-2.85(m. 4H), 1.38-1.45(m. 2H), 1.38(s, 18H). 1.15-1.30(m. 8H). 0.86(t. J=7Hz. 3H) 
IR (cm-^) 3650. 3320. 2970. 2940, 2870. 1640. 1570. 1440. 1240. 760 

Example 13 

N-[2-(3.5<fi-tert43utyl-4-hydrQxyphenethyl)phenyq-N'K3.7Kjlmetliyl 



The title compound was prepared in a similar nnanner to that mentioned in Example 1 1 . using 3.7-dlmethyl-2,6- 
octadienylamine Instead of decylamlne. m.p. 87.0-87.5''C 

^H-NMR (6 ppm. CDCI3) 7.16-7.30(m. 4H). 6.78(s. 2H), 5.10(s. 1H), 5.05-5.13(m, 1H), 5.02(bs. 2H). 4.05-4.12(m, 
1H). 3.75(t. J=6Hz. 2H). 2.80-2.85(m. 2H), 2.75-2.80(m, 2H), 1.95-2.08(m. 2H), 1.89-1 .95(m. 2H). 1.65(s. 3H). 
1.60(s, 3H), 1.57(s. 3H). 1.37(s. 18H) 
IR (cm-^) 3628. 3312. 2956. 1638. 1585. 1436, 1233. 752 




OH 
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Example 14 

N-[2-(3,5-di-tert-bulyl-4-hydrQxyphenethyOphenyll-N*-(2,4^^ 

5 



10 



IS 




OH 



20 

The title compound was prepared in a similar manner to that mentioned in Example 11. using 2.2.4-trimethyl-2- 
pentylamine instead of decylamlne. m.p. 168-169*0 

25 ^H-NMR (6 ppm. CDCy 7.15-7.26(m. 4H). 6.83{s. 2H), 5.09(6. 2H), 4.18(s. 1H), 2.71-2.87(m. 4H). 1.64(s, 2H), 
1.39(s. 18H), 1.34(s. 6H). 0.90(s. 9H) 
IR (cm-^) 3640. 3334. 2956, 1645. 1556. 1437, 1365. 1226 

Example 15 

30 

N-[2-(3.5<ll-tert-butyl-4-hydroxyphenethyOphenyl]-N*-(3-ethoxypropyl)ure^ 



40 



46 




Oil 



so The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using 3-ethaxypropylamine 
instead of decylamine. m.p. 136-137^0 

^H-NMR (6 ppm. CDCI3) 7.16-7.27(m, 4H), 6.79(s. 2H). 5.10(s. 1H). 5.06(s. 1H). 4.78(t. J=5Hz. 1H), 3.40(t. J=6Hz. 
2H), 3.32(dd. J=14, 7Hz. 2H). 3.28(q. J=6Hz. 2H), 2.84-2.88(m. 2H). 2.77-2.80(m, 2H), 1.67-1,73(m, 2H). 1.38(S. 
55 18H), 0.99(t. J=7Hz, 3H) 

IR (cm'^) 3600. 3346. 2952. 1638. 1563. 1436. 1288. 1238. 1108. 753 
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Example 16 

N-[2-(3.5<fi-tei14>utyl-4-hydroKyphenethyQphenyl]-N'-cydo^ 



5 



10 



IS 




Oil 



20 

The title compound was prepared in a similar manner to that mentioned in Example 11, using cyclopentytamine 
instead of decylamine. m.p. 186-187*0 

25 ^H-NMR{6ppm. CDCI3) 7.15-7.28(m, 4H). 6.79(8. 2H). 5.11(8. 1H). 5.08(s. 1H). 4.17(d, J=7Hz, 1H). 4,01-4.10(m. 
1H), 2.76-2.87(m, 4H). 1.89-1.96(m. 2H). 1.50-1.61(m. 4H), 1.39(s. 18H). 1.22-1.29(m. 2H) 
IR (cm-^) 3650. 3350. 2950. 1640. 1580, 1560, 1440, 1240 

Example 17 

30 

N-[2-(3,5Kfi-tert4)utyl-4-hydrQxyphenethyl)phenyl]-N*-cycloheKylur6a 




so The title compound was prepared in a similar manner to that mentioned In Exanple 11. using cydohexylamine 
Instead of decylamine. m.p. 198-200''C 

^H-NMR(6 ppm. CDCI3) 7.16-7.25(m. 4H). 6.78(s. 2H). 5.14(s. 1H). 4.99(s. 1H). 4.09(d. J=5Hz. 1H). 3.59-3.62(m. 
1H). 2.83(d, J=6Hz. 2H), 2.79(d. J=6Hz. 2H). 1,95-1.99(m. 2H). 1.53-1.64(m. 4H). 1.38(s, 18H), 1.26-1.30(m. 2H). 
55 0.96-0.99(m. 2H) 

IR(cm-^) 3290, 2930. 1630. 1561, 1232 
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Exanple 18 

N-|2-(3,5<li-tei1-butyl-4-hydrQ}(yphenethyOphOT^ 

5 



10 



15 




OH 



20 

The title compound was prepared in a similar manner to that mentioned in Example 11. using cyclooctylamine 
instead of decylanrune. m.p. 174-176''C 

25 ^H-NMR (6ppm. CDCI3) 7.17-7.24(m. 4H). 6.79(s. 2H). 5.10(6. 1H). 5.05(6. 1H), 4.19(d, J=5H2. 1H), 3.68-3.98(m. 
1H). 2.83(d, J=6H2. 2H). 2.79(d. J=:6Hz. 2H). 1.74-1 .81(m. 2H). 1.42-1.58(m. 12H). 1.38(s. 18H) 
IR (cm '') 3308, 2922, 1630. 1554. 1435, 1233 

Example 19 

30 

N-[2-(3.5-di-tert-butyl-4-hydroxyphen6thyl)phenyl]*N*-adamantylurea 



35 



40 




on 



so The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 1 -adamantanamine 
instead of decylamine. m.p. 197-199''C 

^H-NMR (6 ppm. CDCI3) 714-7.29(m. 4H). 6.83(s. 2H), 5.11(6. 1H), 5.10(6. 1H), 4.06(6, 1H). 2.79-2.85(m, 4H). 
1.91-2.05(m, 9H). 1.60-1.70(m. 6H), 1.39(s, 18H) 
55 IR (cm'i) 3350, 2900, 2850. 1640. 1550. 1440. 1300. 1240 
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Example 20 

N-[2-(3,5<li-tert-43utyl-4-hydrQxyphenethyQphenyq-N'-benzylurea 

6 



10 



IS 




20 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using benzylamine instead 
of decylamine. m.p. 181-183''C 

25 ^H-NMR (5ppm. CDCI3) 7,15-7.30(m. 9H), 6.77(8. 2H). 5.13(6, 1H), 5.08(s, 1H), 4.54(t, J=6Hz, 1H). 4.33(d, J=:6H2. 
2H). 2.82(d. J=6Hz. 2H). 2.78(d. J=6Hz. 2H). 1.35(s. 18H) 
IR (cm '') 3294, 2956, 1629, 1579, 1435. 1233, 741 

Example 21 

30 

N-[2-(3,5<li-tert43utyl-4-hydraxyphenethyOphenyq-NX4-methylphenethyl)urea 



40 



45 




Oil 



so The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 4-m6thylphenethyl- 
amine instead of decylamine. 
m.p. 170-172*0 

^H-NMR (6 ppm, CDCI3) 7.12-7.23(m. 4H), 7.04(d, J=8Hz. 2H), 6.98(d. J=8Hz, 2H). 6.76(s. 2H). 5.09(s. 1H), 
S$ 4.96(s. 1H), 4.22(t. J=6Hz, 1H), 3.36(q, J=6Hz. 2H), 2.80(d. J=6Hz. 2H), 2.69(t, J=6Hz. 2H). 2.68(d, J=6Hz. 2H). 
2.29(s.3H). 1.36(s,18H) 
IR (cm'^) 3342. 2950, 1643. 1563, 1435 
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Example 22 

N'[2-(3,5<lj-tert-butyl-4-hydra)(yphen6thyOphenyl]-N*-(4-met^^ 



10 



15 




Oil 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 4-methoxyphenethyl- 
amine instead of decylamine. 
m.p. 148-149^0 

^H-NMR (6 ppm. CDCI3) 7.10-7.24{m. 4H). 7.00(d. J=9Hz. 2H). 6.77(d. J=9H2. 2H). 6.76{s, 2H), 5.09(s. 1H), 
4.95(s. 1H), 4.20(t. J=6Hz. 1H), 3.76(s. 3H), 3.33(q. J=6Hz, 2H), 2.80{d. J=6Hz, 2H). 2.77(d. J=6Hz. 2H). 2.67(t, 
J=6Hz. 2H). 1.36(s. 18H) 
IR (cm"") 3420, 2960, 1641. 1561. 1525, 1249 

Exanple23 

N-|2-(3,5-di-tert-butyl-4-hydrQxyphen6th/l)phenyl]-N'-cyclododecylurea 



40 



45 




Oil 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using cyclododecylamine 
instead of decylamine. 

55 ^H-NMR (6 ppm, CDCI3) 7.06-7.29(m. 4H), 6.80(6, 2H), 5.10(s. 2H). 4.05(d, J=9Hz, 1H). 3.89(s, 1H). 2.76-2.87(m, 
4H), 1.38(s. 18H), 1,20-1.30(m,22H) 
IR (cm-^) 3650, 3340, 2950, 2920, 1640, 1560. 1440, 1240 
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Example 24 

N-[2-(3.5<li4ei1-i)utyl-4-hydrQxyphenefthyl)phenyq-N'-^ 




OH 



The title coimpound was prepared In a similar manner to that mentioned in Example 1 1 . using butylamine instead 
of decylamlne. m.p. 133-134^0 

^H-NMR (6 ppm. CDCI3) 7,16-7,26(m. 4H). 6.78(8. 2H), 5,12(s. 1H), 4.97(s. 1H), 4.16(t. J=6Hz, 1H). 3.1 1-3.16(m, 
2H), 2.77-2,87(m. 4H). 1.38(s. 18H), 1.2M.34(m, 4H). 0.87(t J=7Hz, 3H) 
IR (cm '') 3450, 3320, 2980, 1640. 1570, 1460. 1440, 1250, 1230 

Example 25 

N-[2-(3,5<fi-tert-butyl-4-hydroKyphenethyl}phenyl]-N42-(N,NKJIbut^ 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using N.N-dlbutylethylen- 
ediamine Instead of decylamlne. 

^H-NMR (6 ppm, CDCI3) 7.18-7.26(m. 4H). 6.80(s. 2H). 5.18(s. 1H). 5.10(s. 1H), 5.02(bs. 1H). 3.17-3.21(m. 2H), 
2.76-2.87(m, 4H). 2.40(t. J=6Hz, 2H). 2.24(t. J=7Hz. 4H). 1.38(s. 18H), 1.04-1.26(m. 8H). 0.82(t. J=7Hz. 6H) 
IR (cm-1) 3650, 3360, 2960, 2880, 1640. 1560. 1440, 1240 

Further, the hydrochloride of the title compound was prepared in the following manner. 
Cone, hydrochloric acid (0.17 ml) was added to a solution of the title compound (0.95 g) in ethanol (12 ml). Distilling 
off the solvent afforded a waxy hydrochloride of the title compound (1.05 g). 





N 
11 
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Exanple 26 

N-[2-(3.5-di-tei1-bulyl-4-hydroKyphenethyOphenyl]-N'-p 



5 




OMe 



10 



OMe 



IS 



20 



The title compound was prepared in a similar manner to that mentioned in Example 11, using 3,4-dimethoxy- 
phenethytamlne instead of decylamine. m.p. 158-160*'C 

2S ^H-NMR (6 ppm. CDCI3) 7.10-7.24(m, 4H). 6.76(s. 2H), 6.70-6.75(m. 1H). 6.60-6.65(m. 2H). 5.10(s. 1H). 5.00(s. 
1 H), 4.27(t. J^Hz. 1 H). 3.83(s. 3H). 3.81(s. 3H). 3.35-3.40(dt. J=:6. 7Hz. 2H), 2.72-2.84(m. 4H). 2.68(t. Jrr7Hz. 2H). 
1.36(s. 18H) 

IR (cm-1) 3628. 3318. 1632, 1562. 1518, 1264. 1234 
30 Example 27 

N-[2-(3,5<li-tert-butyl-4-hydrQxyphenethyOphenyl]-N'-{3i3henylpropyl)urea 



The title compound was prepared in a simitar manner to that mentioned in Example 1 1 . using 3-phenylpropylamlne 
instead of decylamine. m.pL 161-162''C 

^ H-NMR (6 ppm, CDCI3) 7.13-7.25(m. 7H). 7.10(d. J=:8Hz. 2H). 6.77(s. 2H). 5.10(s. 1 H). 4.98(s, 1 H). 4.20(t. J=7Hz. 
55 1 H). 3.17(q. J«7Hz. 2H), 2.83(d. J=6Hz, 2H). 2.79{d. J=6Hz. 2H), 2.56(t J=7Hz, 2H), 1.74(qui, Js=7Hz, 2H), 1.36(s. 
18H) 

IR (cm'^) 3628. 3328, 2952. 1637. 1562. 1435, 1234. 748. 697 



35 



45 



40 




SO 
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Example 28 

N-[2-(3,5<0-tei1-butyt-4-hydraxyphenethyl)ph6nyl]-NX4-chlor^ 




C I 



Oil 



The title compound was prepared in a similar manner to that mentioned in Example 11. using 4-chlorophenethyl- 
amine instead of decylamlne. m.p. 173-174*'C 

^H-NMR (6 ppm. CDCy 7.09-7.20(m. 6H). 7.02(d. 2H), 6.75(8. 2H). 5.10(8, 1H), 4.91(8. 1H). 4.16(t, J=6Hz. 1H), 
3.35(q. J=6Hz, 2H). 2.78(q. J=5Hz. 4H), 2.70(t. J=7Hz. 2H), 1.35(s. 18H) 
IR (cm 3626, 3322. 2950. 1638, 1561. 1493. 1436, 1234 

Example 29 

N-[2-(3,5^i-tert-butyl-4-hydroKyphenethyOphenyQ-N'<liphenylmethylurea 



The title compound was prepared in a similar manner to that mentioned in Example 11, using benzhydrylamine 
instead of decylamlne. m.p. 187.4^0 

^H-NMR (6 ppm. CDCI3) 7,14-7.33(m. 14H), 6.75(s. 2H), 6.10(d. J=8Hz. 1H), 5.17(s. 1H). 5.08(s. 1H), 4.86(d. 

J=8Hz, 1H), 2.73-2.81(m, 4H). 1.35(s. 18H) 

IR (cm-^) 2960. 1640, 1560. 1500, 1460, 1440, 1240, 740. 700 




Oil 
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Example 30 

N-|2-(3.5-dkert-butyl-4-hydrQxyphenethyOphenyq*N*-^ 

5 



10 



IS 




01! 



20 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using 2-aminomethytfuran 
instead of decylamlne. m.p. 169.7*C 

^H-NMR (6 ppm. CDCI3) 7,15-7.28(m, 5H). 676(S. 2H). 6.26-6.27{m, 1H). 6.14-6.15(m. 1H). 5.10(s. 1H). 4.99(s, 
25 1 H), 4.45(t J=6Hz. 1 H). 4.32(d. J=6H2. 2H). 2.76-2.86{m. 4H). 1 .36(8. 1 8H) 
IR (cm-^) 3320, 2950. 1640. 1590, 1570. 1460. 1440, 1240, 730 

Example 31 

30 N-[2-(3,5<ll-tert-bulyl-4-hydroxyphenelhyOphenyl]-N'-(4-phenylbutyl^ 



35 



40 




Oil 



The title cx)mpound was prepared in a similar manner to that mentioned in Example 1 1 . using 4-phenylbutyiamine 
so instead of decylamlne. m.p. 157.0^0 

^H-NMR (6 ppm. CDCI3) 7.11-7.27(m. 9H). 6.77(s. 2H), 5.10(s. 1H), 4.95(s, 1H), 4.15(t, 1H), 3.12-3.17(m, 2H). 
2.74-2.86(m, 4H), 2.58(t. J=8Hz. 2H). 1. 39-1. 61 (m. 4H), 1.37(s. 18H) 
IR (cm-^) 3300. 2950. 2860. 1620. 1600. 1580. 1440. 1250. 1240 

55 
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Example 32 

N-[2-(3.5<1i-tert43utyl-4-hydrQxyphenethyQphenyl]-N'-[3K1-in^ 




01! 



The title cx>mpound was prepared in a similar manner to that mentioned in Example 11, using N-(3-aminopro- 
pyl)imidazote instead of decylamine. 
m.p. 163.5'C 

^H-NMR (6 ppm. CDCI3) 7.39(s. 1H), 7.20-7.29(m. 4H), 7.01(s. 1H), 6.85-6.86(m. 1H). 6.77(s, 2H). 5.15(s, 1H), 
4.97(s, 1H), 4,25(t, J=6Hz, 1H), 3.92(t. J=7Hz. 2H), 3.13(dt, J=8. 7Hz. 2H). 2.77-2.86(m, 4H), 1.88-1.95(m, 2H). 
1.37(s. 18H) 

IRCcm"') 3380. 3320. 2960, 1640, 1570, 1520, 1440, 1240 



The title compound was prepared in a similar manner to that mentioned In Example 1 1 . using 2-(2-amino6thyl)pyrl- 
dine instead of decylamine. 
m.p. 179.7*C 

1 H-NMR (6 ppm. CDCI3) 8.32(d, J=4Hz. 1 H), 7.52-7.56(m, 1 H). 7.06-7.27(m. 6H), 6.77(s. 2H). 5.21 (t. J=6Hz. 1 H). 
5.11(s. 1H). 5.10(s. 1H). 3.56(q, J=6Hz, 2H). 2.93(t J=6H2. 2H). 2.67-2.83{m, 4H). 1.37(s, 18H) 
IR (cm-^) 3350. 2960, 1650, 1590, 1570. 1440, 760 



Example 33 



N-[2-(3,5<fi-tert-butyl-4-hydrQxyphenethyl)phenyl]-N-[2K2-^idyl)etM 




OH 
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Example 34 



N-p-(3,5<li4ert-butyl-4-hydroxyphenethyOphenyl]-N*^1-(4^^^ 




on 



The title compound was prepared in a similar manner to that mentioned In Example 1 1 . using 4-f luoro-a,a dimeth- 
yiphenethylamlne instead of decylamina 
m.p. 150.6*C 

^H-NMR (6 ppm. CDCI3) 6.84-7.26(m. 8H). 6.80(s, 2H). 5.10(s. 1H), 5.09(s, 1H). 3.95(s. 1H), 2.95(s. 2H). 2.72- 

2.82{m, 4H). 1.37(s, 18H), 1.25(s, 6H) 

IR (cm-^) 3350, 2960. 1640. 1560. 1510. 1440. 1240 

Example 35 

N-[2-(3,5-di-tert-butyl-4-hydrQxyphenethyl)phenyl]-N-(1-benzyl-4-piperldyi)urea 



The title compound was prepared in a similar manner to that mentioned in Example 11, using 4-amino-1 -benzyl- 
piperidine instead of decylamine. m.p. 79-81 

^H-NMR (6 ppm. CDCI3) 7.20-7.34(m. 9H). 6.77(s, 2H), 5.10(s. 1H), 4.99(s. 1H). 4.07-4.15{m, 1H), 3.58-3.72(m, 
1H), 3.44(s. 2H). 2.68-2.86(m. 6H), 2.00-2.10(m, 2H), 1.80-1.90(m, 2H). 1.37{s, 18H). 1.24-1.35(m. 2H) 
IR (cm-^) 3632, 3350. 1640. 1552 




OH 
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Example 36 

N-[2-(3.5-di-tert*utyl-4-hydrQxyphenelhyOpheny^^ 

5 



10 



IS 




on 



20 

The title compound was prepared in a similar manner to that mentioned in Example 11. using 3-(2-aminoe- 
thyl)indole instead of decylamine. 
m.p. 193-194«C 

25 ^H-NMR {6 ppm. CDCI3) 7.92(8. 1H). 7.54(d. J=8Hz. 1H), 7.33(d. J=8Hz, 1H). 7.05-7.26(m, 6H), 6.90(d. J=2Hz, 
1H), 6.77(s. 2H), 5.1 0(s, 1H). 5.00(s. 1H). 4.32{t. J=6Hz, 1H). 3.47{dt. J=6. 7Hz. 2H). 2.90(t. J=7Hz. 2H). 2.73- 
2.81 (m. 4H), 1.35(s, 18H) 

IR (cm'i) 3430. 3340. 2880. 1640, 1560. 1440. 1240. 750 
30 Example 37 

N-[2-(3.5-di-tert-butyl-4-hydroxyphenethyl)phenylJ-N'-(1 .2,3,4-tetrahydro- 1 -naphthyl)urea 



35 



40 



45 




on 



so 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using 1 .2.3.4-tetrahydro-1 - 
naphthylamine instead of decylamine. m.p. 168-169'*C 

^H-NMR (6 ppm. CDCI3) 7.01-727(m, 8H), 6.77(s. 2H). 5.08{S. 1H). 5.01-5.06(m, 2H). 4.42(d. J=8Hz. 1H). 2.65- 
55 2.90(m. 6H), 1 .50-2.10(m, 4H), 1 .35(s. 18H) 

IR (cm'^) 3650. 3350, 2960. 1640. 1560. 1440. 1240 
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Example 38 

N-[2-(3,5<li-tert-lxjtyl-4-hvdrQxyphenethyOphenyn-N'-(2-^ 



5 




The title compound was prepared in a similar nnanner to that mentioned in Example 1 1 , using 2-ethylthioethylamine 
instead of decylamlne. 
25 m.p. 13M32*C 

^H-NMR (6 ppm. CDCI3) 7.19-7.28(m. 4H), 6.78(s. 2H), 5.12(s, 1H), 5.03(s, 1H), 4.63(t. J=6Hz, 1H), 3.33(dt, J=6, 
7Hz. 2H). 2.80-2.85(m. 4H). 2.60(t, J=7Hz. 2H), 2.48(q. J=7Hz. 2H). 1.38{s. 18H). 1.20(t. J«7Hz. 3H) 
IR (cm"') 3570. 3320, 2950. 2920. 1640. 1570. 1440. 1250. 1240 

30 

Example 39 

N-|2-(3.5<li-tert-bulyl-4-hydroxyphenethyOphenyn-N43.9<Jimelhyl-3.9<liaz 

35 



40 



45 




OH 



The title compound was prepared in a similar manner to that mentioned in Example 11. using 7-amino-3.9-dime- 
thyl-3.9-diazabicyclo|3.3.1]nonane instead of decylamine. 

55 ^H-NMR(6ppm, CDCI3) 8.55(d, J=10Hz, 1H). 7,14-7.27(m. 4H). 6.85(s. 2H). 5.14(s. 1H). 5.09(s, 1H). 4.10.4.26(m, 
1H). 2.87-2.90(m. 2H). 2.77-2.80(m. 2H). 2.70(bs. 2H). 2.41(s. 3H), 2.19-2.38{m. 7H), 1.39(s. 18H), 1.23-1.37(m, 
4H) 

IR(cm-^) 3638. 2926. 1651, 1509, 1435, 1377. 733 
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Example 40 

N-[2-(3.5<li-tert-^utyl-4-lTydrQxyphenelhyOphenyO-N'^ 



5 



10 



IS 




on 



20 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using N-heptylbenzylamine 

instead of decylamine. 

^ H-NIVIR (6 ppm, CDCI3) 7.7-7.75(m. 1 H). 6.9-7.3(m. 8H), 6.78(s. 2H). 5.96(s. 1 H). 5.06(s. 1 H). 4.49(s. 2H). 3.30(t. 
25 J=8Hz.2H).2.e5-2.e9(m.2H).2.51-2.54(m.2H). 1.59-1 .63(m. 2H). 1.38(s. 18H), 1.22-1 .28(m. 8H), 0.86ttJ=7Hz, 
3H) 

IR (cm-^) 3640, 2960, 2940, 2870, 1660, 1530, 1460, 1440, 1240, 760 
Example 41 

30 

N-[2-(3.5-di-tert-butyl-4-hydrQxyphenethyOphenyl]-N'-heptyl-N*-m6thylurea 




The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using N-methylheptylamine 
so instead of decylamine. 

^H-NMR (6 ppm, CDQ^) 7.36(d. J=8H2, 1H), 7.18-7.22(m, 2H), 7.07-2.10{m, 1H). 6.81(s, 2H), 5.66{s. 1H), 5.08(s. 
1H). 3.23(t J=8Hz. 2H), 2.82(s, 4H). 2.71(6. 3H). 1.45-1.55(s, 2H), 1.36(s, 18H). 1.20-1.30(m. 8H). 0.86(t J^lHz, 
3H) 

55 IR (cm-1) 2880, 2870. 2820. 1660. 1520, 1490, 1450, 1440. 1250, 760 
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Example 42 

N-|2-(3,5-di-tert-butyl-4-hydraxypheneHTyOphenyn-N 




n 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using N.N-dibenzylamine 
instead of decylamine. 

^H-NMR (6 ppm. CDCI3) 7.e9(d. J=8H2. 1H). 7.15-7.29(m. 10H), 700(m, 1H), 6.90(t. J=8H2, 1H). 6.80(d, J=8H2, 
1H). 6.74(8. 2H), 6.01(bs. 1H). 5.05(s, 1H), 4.54{s. 4H). 2.59(1 J=8Hz, 2H). 2.38(t. J=8Hz. 2H). 1.37(s. 18H) 
IR (cm-^) 3628, 3280, 2958, 1710. 1645, 1594, 1498. 1475. 1362. 1231, 754, 696 

Example 43 

N-[2-(3.5-dl-tert-butyl-4-hydraxyphenethyOphenyq-N*<ydohexyl-N'^ 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using N-methylcydohexy- 
lamine instead of decylamine. Anmrphous powders. 

^H-NMR (6 ppm. CDCI3) 7,65(d. J=7Hz, 1H). 7.15-7.21(m. 2H). 7.06{t. J=7Hz. 1H). 6.81(s. 2H), 5.68(bs. 1H). 
5.08(s. 1H), 4.13(m. 1H). 2.82(s. 4H). 2.54(s. 3H), 1.75-1.81(m, 2H), 1.60-1.75(m. 3H), 1,25-1.40(m, 23H) 
IR (cm '') 3638. 3426, 2930. 1639. 1520. 1484. 1450. 1314, 1249. 1166. 1121, 751 




OH 
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Example 44 

N-[2-(3.5<B4ert4)utyl^-hydrQ)cyphene*iyOphenyl]-N'^^ 

5 



10 



15 




OH 



20 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 9-(methylaminome- 
thyl)anthracene instead of decyiamine. 
m.p, 205-206'»C 

25 

^H-NMR (6 ppm. CDCI3) 8.47(s. 1H). 8.37(d. J=9Hz, 2H). 8.02-8.04(m. 2H), 7.70(d. J=8Hz. 1H). 7.43-7.57(m. 4H). 
7.15-7.31(m. 3H), 6.67(s, 2H), 5.67(s. 1H). 5.59(s, 2H), 4.94(s. 1H), 2.76-2.86(m. 4H), 2.34(s. 3H), 1.19(s, 18H) 
IR (cm-1) 3420. 2950. 1640. 1520. 1490, 1450, 1440. 1250, 740 

30 Example 45 

N-[2-(3,5-di-tert-butyl-4-hydrQxyphenethyl)phenyll-N*.N'-dioctylurea 



35 



40 



45 




OH 



50 

The title compound was prepared in a similar manner to that mentioned in Example 11, using N.N-dioctylamine 
instead of decyiamine. m.p. 55-60''C 

^H-NMR (6 ppm. CDCI3) 7,73{dd. J=8. 1Hz. 1H), 7.13-7.25{m. 2H), 7.00-7.05(m, 1H), 6.85(s. 2H), 5.94(s, 1H). 
55 5.07(s. 1H), 3.18{t, J=8Hz. 4H), 2.81(s, 4H), 1.5M,61(m. 4H), 1.39{S. 18H), 1.20-1.34(m. 20H). 0.87{t. J=7Hz, 6H) 
IR (cm"^) 3646, 3420, 3322, 1626, 1511 
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Example 46 

N-[2-(3,5<li46rt-butyt-4-hydrQxyphenethyl)phenyl]-N\N'KJi^^ 

5 



10 



IS 




Oil 



20 

The title compound was prepared in a similar manner to that mentioned in Exanv}ie 11, using N.N-dicyclohexy- 
lamine instead of decylamine. 
m.p. 149-152*C 

25 ^H-NMR (6 ppm, CDCI3) 7.73(dd, J=8, IH2. 1H). 7.15-7.20(m, 1H), 7.13(dd, J=7, 2Hz, 1H). 700-7.05(m. 1H). 
6.94(8, 2H). 6.15(s, 1H), 5.06(s, 1H). 3.42-3.52(m. 2H), 2.84{s. 4H), 1.55-1.83(m. 14H). 1.41(s, 18H). 1.22-1.34(m. 
4H), 0.98-1. 13(m. 2H) 
IR (cm-^) 3474. 3400, 1644, 1588, 1517 

30 Example 47 

N-[2-(3.5<(iisopropyl-4-hydrDxyphenethyl)phenyl]-N'-heptyturea 



35 



40 



45 




so 

A solution of diphenylphosphoryl azide (0.88 g, 3.2 mmol), octanoic add (0.42 g. 2.9 mmol) and triethylamine (0.32 
g. 3.2 mmol) in toluene (10 ml) was stirred at room tenperature for 1.5 hrs and further stirred at about 90''C for 2 hrs. 
After allowing the mixture to cool, a solution of 4-(2-aminophenethyO-2.6-diisopropylphenol (0.85 g, 2.9 mmd) in tolu- 
ene (2 ml) was added dropwise under ice-cooling while stirring. The reaction solution was returned slowly to room tern- 
55 perature and stirred overnight. The solvent was distilled off, the residue was purified by a silica gel column 
chromatography and recrystallized from ethyl acetate/hexane to give crystals of the title compound (0.99 g, 76%). m.p. 
150-15rC 

^H-NMR (5 ppm, CDCI3) 7.16-7.26(m, 4H). 6.69(s. 2H), 5.14(s, 1H). 4.73(s, 1H). 4.18(t, J=6Hz, 1H). 3.01-3.15(m, 
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4H). 2.71-2.89(m. 4H). 1.34-1 .44(m, 2H), 1.2-1.3(m. 8H). 1.20.{s, 6H). 1.19(8. 6H), 0.86(t J=7Hz. 3H) 
IR (cm-^) 3330, 2960. 2930, 1640, 1580, 1470, 1450. 1260, 750 

Example 48 

5 

N-[2-(3.5<R-tert4}utyl-4-hydraxystyryOphenyl]-N'-heptylu^ 




25 A solution of dtphenytphoGphorylazide (0.36 g. 1.3mmo0.octanolcactd(0.17g. 1.2 mmol) and triethylamlne (0.13 
g, 1,3 mmol) in toluene (5 ml) was stirred at room temperature for 1 .5 hrs and further stirred at about 90*'C for 2 hrs. 
After allowing the mixture to cool, a solution of 4-(2-aminostyryl)*2,6-di-tert-butylphenoi (0.89 g, 1 .2 mmol) in toluene (2 
ml) was added dropwise under ice-cooling while stirring. The reaction solution was returned slowly to room temperature 
and stirred overnight. The solvent was distilled off, the residue was purified by a silica gel column chromatography and 

30 recrystallized from ethyl acetate/hexane to give crystals of the title compound (0.39 g, 70%). m.p. 1 62-1 64*'C 

^H-NMR(6 ppm, CDCI3) 7.63(dd, J=7, 2Hz, 1H), 7.33-7.37(m, 3H), 7.21-7.28(m, 2H), 7.08(d, J=16Hz. 1H), 7.01 (d. 
J=16Hz, 1H), 6.01 (bs. 1H). 5.33(8. 1H). 4.54(t. J«6Hz, 1H). 3.20(dt, J«6, 7Hz. 2H). 1.42-1 .47(m. 20H), 1.20- 
1.36(m, 8H). 0.83(t. J=7Hz. 3H) 
35 IR (cm'^) 3626. 3334. 2954. 2926. 1642. 1568. 1454. 1439, 1235, 1152. 960. 751 

Example 49 

N-[2-(3,5-d-tert-43utyi-4-hydroxyphenethyl)phenyl]-N42-(4-phenyl-1-piperadinyl)-5-pyri^ 

40 




The title compound was prepared in a similar manner to that mentioned in Example 1, using 6-(4-phenyl-1-piper- 
adlnyl)nicotintc acid instead of 4-hexylQxybenzoic acid. m.p. 197-199^0 
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^H-NMR(6 ppm, CDCI3) 7.95(d. J=2Hz, 1H). 7.67{dd. J=9, 2Hz, 1H). 7.39(d, J=9Hz, 1H). 7.17-7.33(m. 5H). 6.94- 
7.00(m. 2H). 6.89(dd, J=7. 7Hz. 1H). 6.81 (s, 2H). 6.65(d. J=9Hz. 1H). 5.85(bs. 1H). 5.22{bs. 1H), 5.16(s. 1H), 
3.62a J=5Hz. 4H). 3.28(t, J=5Hz. 4H). 2.76-2.92(m. 4H), 1.38(s, 18H) 
IR(cm-^) 3620, 3330, 3290. 2954, 1646, 1600. 1547. 1492. 1233. 951. 760 

Example 50 

N-[2-(3.5<li-tert-butyl-4-hydimyphenethyOphenyq-NXdicydoh 



15 



20 




The trtle compound was prepared in a similar manner to that mentioned in Example 1 . using dicyclohexylacetic acid 
instead of 4-hexytoxybenzoic acid. 
m.p. 194-195^0 

30 

^H-NMR(6 ppm. CDCI3) 7.29-718(m, 4H). 6.81(s. 2H). 5.19(bs. 1H). 5.09(s, 1H), 4.00(d. J=10Hz. 1H), 3.47(bs, 
1H), 2.88(t, J=7Hz, 2H), 2.80(t. J=7Hz, 2H). 1.54-1.70(m, 10H). 1.38(s. 18H), 1.38-1.42{m, 2H), 1.01-1. 19(m. 8H). 
0.73-0.80(m. 2H) 

IR(cm-^) 3642, 3362, 2924, 2852, 1641. 1553, 1436. 1235. 744 

35 

Example 51 

N-[2-(3,5<li-tert-butyl-4-hydrcxyphenethyOphenyO-N'-{6-oxohep^ 

40 




The title compound was prepared in a similar manner to that mentioned in Example 1. using 7-oxooctanolc add 
Instead of 4-hexylaxybenzolc acid. m.p. 73-76''C 
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^H-NMR(6 ppm. CDCI3) 7.16-7,25(m. 4H), 6.77(s, 2H). 5.12(s, 1H). 4.97(s. 1H), 4.17-4.24(m. 1H). 3.12(td. J=7. 
6Hz. 2H). 2.76-2.86(m. 4H). 2.38(1, J=7Hz. 2H). 2.10{s. 3H). 1.49-1.57(m, 2H). 1.33-1.45(m, 4H). 1.37(s. 18H) 
IR(cm-^)3368, 2950, 1712. 1632. 1574 

Example 52 

N-[2-(3,5<li-tert4)utyl-4-hydrQxyphenemyOphenyl]-N'-(44ert4)utyl^^ 




The title compound was prepared in a similar manner to that mentioned in Example 1, using 4-tert-butylcyclohex- 
anecarboxylic acid instead of 4-hexylQxybenzoic acid. m.p. 206'208''C 

^H-NMR(6 ppm. CDCI3) 7.15-7.25(m. 4H), 6.78(s, 2H). 5.10(s. 1H), 5.00(s. 1H). 4.02(d. J=8H2. 1H). 3.47-3.57(m, 
1H), 2.76-2.86(m. 4H), 1.96-1.98(m. 2H), 1.70-1.73(m, 2H), 1.38(s, 18H), 0.84-1.13(m, 5H). 0.81(s. 9H) 
IR(cm'^) 3642, 3356. 2948. 1640. 1585. 1436, 1234 

Exanple 53 

N-[2-(3,5<li-tert43utyl-4-hydrQxyphene1hyOphenyq-N'<ydoheptyl-N'-heptylur^ 




The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using N-heptylcyclohep- 
tylamine instead of decylamine. m.p. 70-72''C 

^H-NMR(6ppm. CDCI3) 7.77{dd. J=8. 1Hz, 1H). 7.20(ddd. J=8. 8, 2Hz, 1H), 7.13(dd. J=8. 1Hz, 1H). 7.02(ddd, J«8. 
8. 1Hz, 1H), 6.89{s. 2H), 6.04(s, 1H), 5.06(S. 1H). 4.02(bs, 1H). 3.07-3.11(m, 2H), 2.82{s, 4H), 1.82-1.87(m. 2H). 
1.58-1.70(m. 8H), 1.40-1.56(m, 4H), 1.40(s. 18H). 1.25(bs. 8H). 0.84-0.90(m. 3H) 
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IR(cm-^) 3642, 3296, 2910, 1631, 1588. 1435, 1235, 751 



Example 54 



N-[2-(3,5-di4ert-butyl-4-hydrQxyphenethyOphenyl]-N'-benzyl-N'-cyclohepty^ 




OH 



The title compound was prepared in a similar manner to that mentioned In Example 11, using benzylcyclohep- 
tylamine instead of decylamine. m.p. 183-184''C 

^H-NMR(6 ppm. CDCI3) 7.74{d. J=8Hz, 1H), 7.25-7.30(m. 2H), 7.07-7.21 (m. 4H), 6.90-6.93(m. 2H). 6.76(s, 2H). 
5.95(3. 1H). 5.06(S. 1H). 4.42-4.50(m. 1H). 4.43(s, 2H). 2.52{t. J=8Hz. 2H). 2.23{t. J=8Hz, 2H). 1.92-1,99(m. 2H). 
1.43-1.72(s. 10H). 1.42(s. 18H) 

IR(cm'^) 3638. 3402. 2926, 1671. 1589. 1527. 1455, 1232. 1213. 752 



N-|2-(3,5<li-tert-butyl-4-hydroxyphenethyOphenyO-N-[[1-{4<llmethylan^ 



The title compound was prepared in a similar manner to that mentioned in Example 11, using 4-[1-(aminome- 
thyl)cyclopentyl]-N,N-dimethylaniline instead of decylamine. m.p. 174-175''C 

^H-NMR(6 ppm. CDQa) 7.08-7.21 (m. 3H). 7.03(d. J=:7Hz. 1H), 6.92(d. J=9Hz. 2H), 6.77(s. 2H). 6.54(d. J=8Hz, 
2H). 5.07(s. 2H). 4.07-4. 15(m, 1H). 3.22(d. J=5Hz. 2H). 2.88(s. 6H), 2.69-2.79(m, 4H), 1.63-1.83(m. 8H), 1.36{s, 
18H) 

IR(cm"^) 3640, 3360, 1644. 1525, 1435, 1233. 814, 749 



Example 55 
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Example 56 

N-[2-(3,5<li-tert45utyl-4-hydra)cypheneflhyDphenyfl-N*^^^^ 

5 



10 



15 




on 



20 

The title oompound was prepared in a similar manner to that mentioned in Example 1 1 , using 2-amino-2-ethyl-1 ,3- 
propanedid instead of decylamine. m.p. 145-146^0 

25 ^H-NMR(6 ppm, CDCI3) 7.16-7.31(m. 4H). 6.78(S. 2H). 5.12(s, 1H). 5.11(s. 1H). 4.61(s. 1H), 3.75-3.89(m. 4H). 
3.46-3.55(m, 2H), 2.75-2.88(m. 4H). 1.51(q. J=8Hz. 2H), 1.38(s. 18H). 0.75(t, J=8Hz, 3H) 
IR(cm-^) 3640, 3570. 3400, 3340, 2970. 1660. 1610. 1560, 1440, 1250. 750, 650 

Example 57 

30 

N-[2-(3,5Kfi4ert-butyl^-hydraxyphenethyOphenyq-NX4-benzytQxycydop^ 



40 



45 




OH 



50 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 4-benzyloxycyclohex- 
ylamine instead of decylamine. 
m.p. 152-153*C 

55 ^H-NMR(6 ppm, CDCI3) 716-736{m, 9H), 6.77(s. 2H). 5.11(s, 1H). 4.94(s, 1H), 4.51(s. 2H), 4.00(d, J=8Hz. 1H), 
3.56-3.68(m, 1H), 3.18-3,28(m, 1H). 2,74-2.86(m. 4H). 1.93-2.15(m, 4H). 1.31-1 .47(m, 2H). 1,38(s. 18H), 0.94- 
1.08(m, 2H) 

IR(cm-^) 3630. 3370. 3330, 2950. 1645, 1565, 1235. 1090, 750 
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ExairpleSS 

N-p-(3,5Hji-tert-bLityl-4-hydra){ypheneth^ 

5 



10 



15 




OH 



20 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using ethyl 3-aminopropl- 
onate instead of decylamine. m.p. ISS-ISS^'C 

^H-NMR(6 ppm, CDCy 7.14-7.28(m. 4H). 6.78(8, 2H), 5.12(8, 1H), 5.08(8, 1H), 4.75(t, J=6H2, 1H). 4.07(q, J=7Hz. 
25 2H). 3.41(dt, J=6, 6Hz, 1H), 2.74-2.86(m, 4H), 2.49(t. J=6Hz, 2H). 1.38(18H.8, 18H). 1.18(t, J«7Hz, 3H) 
IR(cm-^) 3630, 3320, 3270. 2960. 1730, 1630, 1570, 1440. 1235, 1190, 745 

Exanple 59 

30 N-[2-(3.5<ll-tert-butyl-4-hydraxyphenethyOphenyq-N'K4-arTunocyctoh6}c^ 




on 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 1 ,4-diaminocyclohex- 
50 ane instead of decylamine. 
m.p. >280*^C (dec.) 

^H-NMR(6 ppm. CDCI3) 7.14-7.28(m. 4H). 6.77(s. 2H). 5.12(bs. 1H), 4.97(bs, 1H), 3.98-4.05(m. 1H), 3.53-3.64(m. 
1H). 2.74-2.87(m, 4H). 2.52-2.62(m, 1H), 1.89-1.97(m, 2H), 1.77-1.86(m, 2H), 1.38(s, 18H), 0.97-1.24(m. 4H) 
55 IR(cm-i) 3630, 3420, 3340, 2940. 1635, 1590, 1570. 1240, 935 
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Example 60 



N-[2-(3.5<lj-tei1-butyl-4-hydroKyphenethyOph6nyl]-N-^^ 




NHAc 



OH 



The title compound was prepared In a similar manner to that mentioned In Example 11. using N-(4-aminocy- 
clohexyl)acetamjde instead of decylamine. 
m.p. 250«C (de&) 

^H-NMR(6 ppm. CDCI3) 7.16-7.30(m. 4H). 6.77(s. 2H), 5.26(bd. J=8Hz, 1H), 5.11(s, 1H). 4.93(s, 1H). 4.05(d, 
J=8Hz. 1H), 3.54-3.73(m, 2H), 274-2.87(m. 4H), 1.92-2,00(m. 4H). 1.93(s, 3H). 1.37(s. 18H). 1.03-1.27{m. 4H) 
IR(cm 3640. 3290. 2950. 1635. 1550, 1440. 1235, 760 

Example 61 

N-[2-(3,5<li-tert-^Lityl-4-hydroo(yphenethyl)phenyl]-NX4-hydrox^ 



The title compound was prepared in a similar manner to that mentioned In Example 1 1 , using 4-aminocycloh6xanol 
instead of decylamine. m.p. 202-203^0 

^H-NMR(6ppm. CDCI3) 7.17-729(m. 4H), 6.77(s. 2H), 5.12(s, 1H). 4.94(s. 1H). 3.99(d. J=8Hz. 1H), 3.43-3.69(m. 
2H), 2.75-2.87(m. 4H). 1.87-2.01{m, 4H). 1.28-1.43(m. 2H). 1.38(s. 18H). 0.97-1.12(m. 2H) 
IR(cm"^) 3645, 3320, 2950. 1640. 1570. 1440, 1235. 1070, 880, 745 




OH 
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Example 62 

N-[2-(3,5<li4ert-lxjtyl-4-hydrGKyphenethyOpheiiyq-N*-(^^ 

5 



10 



15 




OH 



20 

The title compound was prepared in a similar manner to that mentioned in Example 11, using 4-aminocyclohexyl 
acetate Instead of decyiamine. m.p. 92-94*'C 

^H-NMR(6 ppm. CDCI3) 7.17-7.28(m. 4H). 6.77(s, 2H). 5.12(8. 1H). 4.93(s. 1H). 4.53-4.64{m, 1 H). 4.02{d. J=8Hz, 
25 1H). 3.57-3.71(m. 1H). 2.78-2.87(m, 4H). 2.01(8. 3H). 1.87-2.02(m. 4H). 1.32-1.52(m. 2H). 1.38(8. 18H). 1.02- 
1.16(m. 2H) 

IR(cm*^) 3640. 3380. 2960, 1740, 1645, 1560, 1440. 1245, 1050, 765 
Example 63 

30 

N-[2-(3.5-di-tert-lxjtyl-4-hydrQxyphenethyOphenyq-NX3i)y^ 




The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using 3-(aminomethyl)pyri- 
so dine instead of decyiamine. m.p. 163-164''C 

iH-NMR(6 ppm, CDCI3) 8.48(dd, J=5. 1Hz, 1H). 8.45(d. J«2Hz. 1H). 7.58(d. J=8Hz. 1 H). 7.18-7.27(m. 5H). 6.75(s. 
2H). 5.12(s. 1H). 4.95(s. 1H). 4.45-4.50(m. 1H). 4.34(d, J=:6Hz, 2H), 2.75-2.86(m. 4H). 1.35(s. 18H) 
IR(cm-^) 3294. 1634, 1574, 1430, 1239, 1119, 760, 712 
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Example 64 

N-[2-(3,5<fi4ert-butyl-4-hydrQxyphen0thyl)phenyq-N-^^ 

5 



10 



IS 




OH 



20 

The title compound was prepared in a similar manner to that mentlonecl in Example 1 1 , using 4-(aminomethyl)pyri- 
dine instead of decylamlne. m.p. 214-215''C 

^H-NMR(6 ppm, CDCI3) 8.50{dd, J=4, IHz. 2H). 7.30-7.25{m. 2H). 7.20-7.24(m. 2H), 7.12(d. J=6Hz, 2H). 6.77(s. 
25 2H), 5.13(S, 1H). 5.00(S. 1H). 4.54(t. J=6Hz. 1H). 4.34(d. J=6Hz, 2H). 2.86-2.90(m. 2H), 2.79-2.82(m. 2H). 1.35(s. 
18H) 

IR(cm'"')3292. 1632. 1573. 1436. 1237, 761 
Example 65 

30 

N-[2-(3.5<li-tert4>utyl-4-hydrQxyphenethyOphenyl]-N'-(2-pyridylmethyl) 




The title compound was prepared in a similar manner to that mentioned In Example 1 1 , using 2-(aminomethyi]pyri- 
60 dine instead of decylamine. m.p. 189-190''C 

iH-NMR(6ppm. CDCI3) 8.42(dd, J=4. 1Hz, 1H). 7.61(ddd, J=8. 8, 2H2. 1H). 7.38(dd. J=8. 1Hz. 1H). 7.12-7.24(m. 
5H). 6.80(s. 2H). 5.48(bs. 1H). 5.36(t J=5Hz. 1H). 5-29(s. 1H). 4.47(d, J=6Hz. 2H). 2.78-2.89(m. 4H). 1.36(s, 18H) 
IR(cm-^) 3632. 3612. 3296, 1627, 1576. 1437, 1234, 755 
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Example 66 

N-|2-(3.5<li-tert-bulyl-4-hydrQxyphenethyOp^ 

5 



10 



IS 




OH 



20 

The title compound was prepared in a similar manner to that mentioned in Example 11. using 4-(ethylaminome- 
thyOpyridine instead of decylamine. 

^H-NMR(6ppm, CDCl3)8,51(dd, J=4. 1Hz. 2H), 7.66(dd. J=8, 1Hz. 1H).7.09-7.25(m.5H). 6.79{s.2H).5.85(s, 1H). 
25 5.09(s. 1H). 4.50(s. 2H). 3.09(q, J=7Hz. 2H). 2.74-2.82(m, 4H). 1.36(S, 18H). I.Uft J=7Hz. 3H) 
IR(cm-'') 3266. 3060. 1630, 1606, 1516, 1492, 1451, 1431, 1269. 755. 746 

Example 67 

30 N-[2-(3.5-di-terl-butyM-hydrQxyphenethyOphenyl]-N*-(84netivl^ 



35 



40 




Oil 



The title compound was prepared In a similar manner to that mentioned in Example 1 1 , using 3-amino-8-methyl-8- 
azabicyclo[3.2.1]octane instead of decylamine. 

m.p 229-230*»C 

so 

^H-NMR(6ppm. CDCI3) 7.27(d, J=:4Hz. IN). 7.13-7.21(m. 3H). 6.79(8. 2H), 5.51(b8. 1H). 5.14(8. 1H). 4.77(Ids. 1H). 
4.07-4.13(m, 1H), 3.51(bs. 2H). 2.76-2.87(m. 4H), 2.51(s. 3H). 2.13-2.15(m. 2H). 1.89-1.96(m. 6H). 1.38(m, 18H) 
IR(cm-'') 3360. 1645. 1565. 1435. 1240, 745 

55 
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Example 68 

N-[2-(3,5Kfi4ert*utyl-4-hydra)cyphene«hyl)phenyn-NH2i3yrW^ 




on 



The title compound was prepared In a similar manner to that mentioned in Example 1 1 , using N-(3-pyridylmethyl)- 
2-pyridylmethylamine instead of decyiamine 

^H-NMR(6 ppm. CDCI3) 9.47(s, 2H), 8,52(d, J=4Hz. 1H). 8.48(dd. J=5. 1Hz. 1H). 7,89(d. J=6Hz. 1H). 7.76(dd. J=8. 
1Hz. 1H). 7.67(ddd. J=8. 8. 2Hz. 1H). 7.54(dd. J=8, 2Hz. 1H), 7,23(t J=7Hz. 2H), 7.14-7.18(m. 1H). 7.02-7.06(m. 
2H). 6.97(d. J=8Hz, 1H). 6.93{s. 2H). 5.19(s. 1H), 4.60(s. 2H), 4.37(s, 2H), 2.96-3.05{m. 2H), 2.90-2.94(m, 2H). 
1.35(S, 18H) 

IR(cm'i) 3632, 3250. 1661. 1591. 1533. 1480. 1436. 1393, 1362, 1295. 1214. 755 
Example 69 

(S)-N-[2-(3.5Kihtert-butyl-4-hydroxyphenethyt)phenyq-N'-(a-^Qxycar^ 




The title compound was prepared in a simitar manner to that mentioned in Example 1 1 . using (S)-a-phenylglycine 
ethyl ester Instead of decylamine. 

^H-NMR(6 ppm, CDCI3) 7.44(d. J=:8Hz. 1H). 7.19-7.33(m. 8H). 6.78{s, 2H). 5.90{s. 1H), 5.74(d. J=7Hz, 1H). 
5.59(d. J=8Hz. 1H), 5.16{S, 1H), 4.10-4.24(m. 2H). 2.89-2.92(m, 2H), 2.82-2.85(m, 2H). 1.43(s. 18H). 1.21(t. 
J=:7Hz. 3H) 

IR(cm-l) 3636. 3294, 1737, 1643. 1542, 1435. 1233. 1181. 754 
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Example 70 

N-[2-(3,5<ll-tert-lxrtyl-4-hydrQ)(yphenethyOpher^^ 

5 



10 



15 




on 



20 

The title compound was prepared in a similar manner to that mentioned In Example 1 1 . using 3-amino-1 -methyl- 

piperidine instead of decylamine. 

^H-NMR(6ppm, CDCI3) 7.45(d, J=8H2, 1H). 7.16-7.26(m, 3H), 6.92(6. 2H),6.35(bs. 1H), 5.40(bs. 1H), 5.17(s, 1H), 
25 3.45(b6. 1H), 3.18-3.23{m. 1H). 2.93-3.01(m. 1H), 2.83-2.92(m. 4H). 2.45-2.51(m, 1H). 2.34(s. 3H). 2.18-2,27(m. 
1H), 1.82-1.95(m. 1H). 1.60-1.73(m. 3H), 1.46(s. 18H) 
IR(cm '') 3638, 3250, 1643, 1548, 1436, 1235, 910, 733 

Example 71 

30 

N-[2-(3,5<li-tert-buty1-4-hydrQxyphenethyOphenyl]-N*4)enzyl-NH^^ 



35 



40 



45 




OH 



so The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using N-benzyl-2-pyridyl- 
methylamine instead of decylamine. 

^H-NMR(6 ppm. CDCI3) 9.20(bs. 1H). 7.92(d, J=4Hz, 1H), 7.78(d, J=7Hz. 1H), 7.52(ddd. J=8. 8. 2H2. 1H). 7.19- 
7.30(m, 7H). 7.01-7.05(m, 2H), 6.93(s. 2H). 6.92-6.94(m. 1H), 5.06{s. 1H). 4.60(s. 2H), 4.41(s, 2H), 2.88-3.00(m. 
55 4H), 1.36(s. 18H) 

IR(cm-^) 3620. 3250, 2244. 1657. 1590, 1532. 1453. 1436. 1213. 752. 732 
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Example 72 



N-[2-(3,5<fi-tert4)utyl-4-liydroxyphenethyl)phenyn-NXa-ethQx^ 




P 



COaBt 



OH 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using (R)-a-phenyiglycine 
ethyl ester instead of decylamine. 

^ H-NMR(6 ppm. CDCI3) 7.18-7.35(m, 9H), 6.77{s, 2H), 5.50(d. J=8Hz, 1 H), 5.37(d, J=8Hz, 1 H), 5.33(s, 1 H), 5.09{s. 
1H), 4.07-4.18(m. 2H). 2.78-2.84(m. 4H), 135{s, 18H), 1.17(t J=7Hz, 3H) 
IR(cm-^) 3636, 3330, 1739. 1640, 1542, 1436, 1234, 1180, 935, 751, 698 

Example 73 

N-[2-(3,5<li-tert-^utyl^-hydroxyphenethyl)phenyn-N'-(1^azablcyclo[2.2.^^^^ 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 3-amino-1 -azabicy- 
clo[2.2.2]octane instead of decylamine. 
m.p. 227-229*0 

^H-NMR(6ppm, CDCI3) 7.21-7.27(m, 4H). 6.77(s. 2H), 5.1 1(s, 1H). 5.07(s, 1H). 4.43(d. J=7Hz. 1H), 3.78-3.85(m. 
1H). 3.28(ddd. J=14, 10, 2Hz, 1H). 2.65-2.89(m. 8H), 2.29-2.33(m. 1H), 1.85-1.87(m, 1H). 1.55-1.70(m. 4H). 
1.38{s, 18H) 

IR(cm'^) 3636, 3368, 3260. 1640, 1587. 1564, 1434. 1237. 1122, 765, 753 




on 
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Example 74 

N-(2-(3.5<li-tert-biJtyl-4-hydraxyphenethyOp^ 

5 



10 



IS 




on 



20 

The title compound was prepared in a similar manner to that mentioned in Example 11. using 3,4<lichloro-a,a- 
dimethylbenzytamine instead of decylamlna 
m,p. 203-205'*C 

25 

^H.NMR(5 ppm. CDCI3) 7.41(d, J=2Hz. 1H). 7.16-7.32(m. 6H), 6.81(s, 2H). 5.17(s. 1H). 5.11(s, 1H), 4.60(s. 1H), 
2.79-2.83(m, 4H), 1.56(s, 6H). 1.39(s, 18H) 

IR(cm-^) 3638. 3352, 3282. 1644, 1564. 1558. 1437, 1235. 1171, 1030, 768, 745 
30 Example 75 

N-[2-(3,5-di-tert-butyl-4-hydrQxyphenethyl)phenyl]-N'-(4-dlmethylaminophenethy!)urea 



35 



40 



45 




OH 



so The title compound was prepared in a sinrtilar manner to that mentioned in Example 11. using 4-dim6thylami- 
nophenethylamine instead of decytamine. 

^H-NMR{6 ppm, CDCI3) 7.11-7.24(m, 4H). 6.96(d. J=9Hz. 2H). 8.77(s. 2H). 6.62(s, 2H). 5.09(s. 1H), 5.08(8. 1H), 
4.03(t. J=6Hz. 1H). 3.33(td. J=7. 6Hz. 2H). 2.89(s. 6H). 2.72-2.86(m. 4H). 2.64(t. J=7Hz, 2H). 1.37{s. 18H) 
55 tR(cm'^) 3640, 3342. 2940. 1640. 1562, 1521, 1439, 1232, 660. 643 
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Example 76 

N-[2-(3.5<n-tert45Lrtyl-4-hydrQxyphenethyOphenyO-N'^^ 

5 



10 



IS 




oil 



20 



The title compound was prepared in a similar manner to that mentioned in Example 11. using 5-[1-(aminome- 
thyl)cyclcpentyQ-1.3-dlQxalndane instead of decylamine. m.p. 188-189^0 

26 iH-NMR(6 ppm, CDCI3) 7.12-7.22(m. 3H). 7.03(d. J=7Hz, 1H), 6.75(6. 2H). 6.59(d. J=2Hz, 1H), 6.57(d. J=8Hz. 
1H). 6.47{dd. J=8. 2Hz. 1H), 5.88(s. 2H), 5.08(s, 1H). 5.00(s. 1H), 3.95-4.00(m. 1H). 3.21 (d. J=:5Hz. 2H), 2.70- 
2.80(m. 4H). 1.55-1.85(m. 8H), 1.36(s. 18H) 

IR(cm-^) 3640. 3388. 3328, 1645, 1561. 1488, 1435. 1363, 1234, 1042. 940. 760 
30 Example 77 

N-[2-(3,5<ll-tert-butyl-4-hydrQxyphenethyl)phenyl]-N'-[2-(3,4<llchlorophenyO-2-methylprop^^ 



36 



40 



46 




Oil 



50 

The title compound was prepared in a similar manner to that mentioned in Example 11. using 3.4-dichloro-p,p- 
dimethylphenethylamine instead of decylamin& 
m.p. 165-167«C 

55 ^H-NMR(6 ppm. CDCI3) 6.95-7.29(m, 7H). 6.73(s, 2H), 5.09{S. 1H), 4.90-5.00(m. 1H), 3.96(bs. 1H), 3.29(6, J=6Hz. 
2H). 2.65-2.75(m, 4H), 1.35(s, 18H). 1.23(S, 6H) 
IR(cm-^) 3638, 3364, 1646, 1587, 1563, 1475, 1437, 1235. 762 
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Example 78 

N-p-(3,5-di-tert-bulyl-4-hydroxyphenet^^ 

5 



10 



15 




OH 



20 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 1-methyl-4-(methyl- 
amino)plperidine instead of decylamine. 

25 ^H-NMR(6ppm. CDCI3) 7.63(d. J=7Hz, 1H), 7.19-7.26(m. 2H). 7.10(ddd. J=7. 7, 1Hz. 1H). 6.79(8, 2H), 5.63(8. 1H). 
5.08(s. 1H), 4.20-4.27(m. 1H). 2.85-2.90(m. 2H). 2.82(s. 4H), 2.48(8. 3H), 2.28(8. 3H). 1.98-2.07(m. 2H). 1.55- 
1.90(m, 4H), 1.35(s,18H) 

IR(cm'^) 3424. 1638, 1511. 1484, 1450. 1436. 1287. 1042. 754 
30 Example 79 

N-[2-(3,5-di-tert-butyl-4-hydrQxyphenethyl)phenyI]-N'-(4-fluorophenethyl)urea 



35 



40 



45 




OH 



so The title compound was prepared in a similar manner to that mentioned In Example 11. using 4^luorophenethyl- 
amine instead of decylamine. m.p. 177-179*0 

^H-NMR(5 ppm, CDCI3) 7.03-726(m. 6H). 6.89-6.93(m. 2H). 6.76(m. 2H), 5.10(8. 1H). 4.94(8. 1H). 4.15-4.20(m. 
1H), 3.35(q. J=7Hz, 2H). 2.76-2.82(m, 4H). 2.71{t. J=7Hz, 2H). 1.36(s. 18H) 
55 IR(cm-i) 3636. 3348, 1643. 1563. 1511. 1438. 1234. 831. 747 
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Example 80 

N-[2-(3.5<li-tert*utyl-4-hydrQ)cyphenethyl)phenyO-N4H^^ 

s 



F 

II 11 



on 

20 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 4*amino-1 -(2,4-dif- 
luorot)enzyl)pyperldine instead of decylamina 
m.p. 157-158^0 

25 

^H-NMR(6 ppm. CDCI3) 7,15-7.36(m. 5H), 6.89«6.72(m, 4H). 5.11{s. 1H). 4.97(s. 1H), 4.09(d. J=8H2. 1H), 3.57- 
3.72(m, 1H). 3.47(s, 2H), 2.68-2.88(m, 6H), 2.14-2.20(m, 2H). 1.82-1.95(m, 2H), 1.58-1.74(m. 2H). 1.20-1.40(m, 
2H). 1.37(s, 18H) 

IR(cm-^) 3640. 3370, 3250. 2960. 1690, 1650, 1590, 1565. 1505. 1235. 850. 760 

30 

Exanrple 81 

N-[2-(3,5K£-tert4)utyl-4-hydraxyphenethyOphenyQ-N41-(4-niethQxy^ 

35 



II II 



on 



50 

The title compound was prepared in a similar manner to that mentioned in Example 11, using 4>amino-1-(4-meth- 
Qxybenzyl)piperidine instead of decylamina 
m.p. 152-153'C 

55 ^H-NMR(6ppm, CDCl3)7.14-7.30(m.6H).6.74-6.88(m,4H).5.11(s, 1H).4.97(s. 1 H). 4.09(d, J=8Hz. 1H).3.79(s, 
3H). 3.56-3.72(m, 1H). 3.38(s, 2H). 2.67-2.88(m, 6H), 1.96-2.09(m, 2H), 1.82-1.92(m. 2H), 1.37(s. 18H). 1.18- 
1.35(m, 2H) 

IR(cm*l) 3640. 3360. 3260, 2950, 1645, 1595, 1565. 1515, 1245, 1045. 760 
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Exarnple82 

N-|2-(3.5<li-tert-birtyl-4-hydroocyphenetrvOphen 




0» 



The t'rtle compound was prepared in a similar manner to that mentioned in Example 1 1 . using 4-amino-1 -phenethyl- 
piperidine instead of decylamine. m.p. 175-176''C 

iH-NIVIR(5ppm, CDCI3) 7.15-7.31(m. 9H). 6.78(s, 2H), 5.12(s. 1H). 5.01(s. 1H). 4.13(d. J=:8Hz. 1H). 3.58-3.73(m. 
1H), 2.72-2,91 (m, 8H), 2.50-2.57(m, 2H). 2.05-2.16{m, 2H). 1.38(s. 18H), 1.24.1.35(m, 2H) 
IRCcm""") 3640. 3340, 2950, 1640. 1590, 1565, 1435. 1235, 770, 750, 700 

Example 83 

N-[2-(3,5<li-tert-butyl-4-hydroxyphenethyl)phenylJ-N'-[1-(4-fluorobenzyO-4-piperidyl]urea 




OH 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 4-amino-1 -(4-f luor- 
obenzyl)piperidine instead of decylamine. 
m.p.174-175"C 

^H-NMR(6 ppm. CDCI3) 7.16-7.29(m, 6H). 6.93-7.00(m. 2H), 6.77(s, 2H). 5.11(s, 1H), 4.97(s, 1H), 4.09(d. J=8Hz, 
1H), 3-57-3.71(m, 1H), 3.39(s, 2H). 2.66-2.87(m, 6H). 1.98-2.08(m, 2H), 1.82-1.90(m, 2H), 1.37(s. 18H), 122- 
1.34(m, 2H) 

IR(cm'^) 3645, 3370. 2950. 1540, 1590, 1560, 1510, 1225. 750 
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Example 84 

N-[2-(3,5<li-tert*utyl-4-hydrQxyphenethyOphenylI-N*^ 

5 



10 



15 




OH 



20 

The title compound was prepared in a similar manner to that mentioned in Example 11. using 4-amino-1-(4- 
cyanol)enzyl)piperidine instead of decylamine, m.p. 197-198**C 

^H-NMR(6 ppm, CDCI3) 7.S8(d, J=8Hz, 2H). 7.40(d. J=8Hz. 2H). 7.17-7.29(m, 4H). 6.77(s. 2H). 5.12(s. 1 H). 4.97(s. 
25 1H). 4.10(d. J=8Hz. 1H). 3.59^.72(m. 1H). 3.48(8, 2H), 2.75-2.87(m. 4H). 2.64-2.73(m. 2H). 2.03-2.13(m, 2H), 
1.83-1.91(m, 2H). 1.37(s, 18H). 1.23-1.35(m, 2H) 

IR(cm-^) 3580. 3355. 3250, 2960. 2240. 1645, 1590. 1560. 1235, 825. 765, 550 
Example 85 

N-[2-(3,5<y-tei1-tutyl^-hydroxyphenethyl)phenyq-NH1-P,4-bls(triflLi^^ 



35 



40 



45 




CF, 



on 



so 



55 



The title compound was prepared in a similar manner to that mentioned in Example 11. using 4-amino-1-[2,4- 
bis(trifluoromethyl)benzyl]piperidine instead of decylamine. m.p. 156-157<'C 

^H-NMR(6ppm. CDCI3) 7.92(d. J=8Hz. 1H), 7.85(s. 1H), 7.73(d. J=8Hz. IH). 7.17-7.29(m, 4H). 6.78(s. 2H). 5.12(s, 
1H), 4.98(s, IH). 4.11{d, J=8Hz. IH), 3.61-3.74(m, 1H). 3.64(s. 2H). 2.75-2.88(m, 4H), 2.64-2.73(m, 2H), 2.13- 
2.23(m, 2H), 1.84-1.92(m. 2H), 1.38(s, 18H), 1.27-1 .36(m, 2H) 
IR(cm*l) 3645. 3350, 2955, 1600. 1565. 1440, 1350, 1280, 1175, 1130, 1060, 750. 680 
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Example 86 

N-[2-(3,5Kli-tert-butyl-4-hydrQ)cyphenethyOphenyl]-N'-[l-^^ 

5 



10 



15 




on 



20 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 4-amino-1 -(3-pyridyi- 
methyl)piperidine instead of decylamine. 
m.p. 156-158'C 

25 

^H-NMR(6 ppm. CDCI3) 8.46-8.52(m. 2H). 7.60(d, J=8Hz. 1H), 7.16-7.28(m, 5H), 6.77(s. 2H), 5.12(s, 1H), 5.02(s, 
1H). 4.1 3(d, J=8Hz. 1H), 3.58-3.72(m. 1H). 3.45(s. 2H). 2.67-2.87(m, 6H), 2.03-2.12(m, 2H), 1.82-1 .90(m, 2H). 
1.37(s, 18H), 1.22-1.37(m. 2H) 

IR(cm-^) 3632, 3362, 2950, 1645, 1561, 1433, 1232, 759, 713 

30 

Example 87 

N-[2-(3,5<li4ert-butyl-4-hydrQxyphenethyOphenyQ-N-[1-(4i3yridylm6^ 

35 



40 



45 
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so 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using 4-amino-1 -(4i3yridyl- 
methyl)piperidine instead of decylamine. 
m.p. 156-158''C 

55 

^H-NMR(6 ppm, CDCI3) 8.51{dd, J=4, 2Hz. 2H), 716-7.28(m. 6H). 6.77(s, 2H), 5.12(s, 1H), 5,00(s, 1H), 4.12(d, 
J=8H2. 1H), 3.60-3. 72(m. 1H). 3.44(s. 2H), 2.74-2.88{m. 4H), 2.66-2.74(m, 2H), 2.04-2.14(m. 2H), 1.83-1.92(m. 

2H), 1.38(s. 18H), 1.25-1.38{m. 2H) 

IR(cm-^) 3630. 3292, 2948, 1620, 1560, 1435, 1237, 1109, 759 
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Example 88 

N-[2-{3,5<li-tert4)utyl-4-hydroxyphenethyOphenyl]-N4H4<^ 

5 
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on 



20 

The title compound was prepared In a similar manner to that mentioned in Example 1 1 , using 4-amino-1 -(4-dlethyl- 
aminoben2yl)piperidlne Instead of decylamlna 
m.p. 138-14rC 

^H-NMR(6 ppm. CDCI3) 7.16-7.27(m. 4H). 709(d. J=8Hz. 2H). 6.77(s. 2H). 6.60(d. J=8H2, 2H). 5.11(s. 1 H). 4.99(s, 
1H), 4.12(bd. J=7Hz, 1H), 3.58-3.70(m. 1H), 3.28-3.40(m. 6H). 2.73-2.86(m. 6H). 1.98-2.08(m, 2H), 1.82-1.89{m, 
2H). 1.37(s. 18H). 1.25-1 .37(m. 2H), 1.14(t, J=7Hz, 6H) 
IR(cm-^) 3630. 3410, 2950, 1641, 1553. 1520. 1232. 758 

30 

Example 89 

N-[2-(3,5<U4ert-^utyM-hydraxyphen6thyl)phenyl]-N4H2i3yridylmett^ 

3S 



40 



45 




OH 



so 

The title compound was prepared In a similar manner to that mentioned in Example 1 1 , using 4-amino-1 -(2-pyridyl- 
methyl)piperidine instead of decytamine. 
m.p. 106-109''C 

55 

iH-NMR(6ppm, CDCI3) 8.54(d, J=4Hz, 1H), 7.58-7.65(m, 1H), 7.33(d. J=8H2, 1H), 712-7.27(m, 6H). 6.77(s. 2H). 
5.11(s, 1H). 5.01(s. 1H). 4.14(d. Jh7Hz, 1H). 3.61-3.73(m, 1H). 3.59(s, 2H). 2.70-2.86(m, 6H). 2.12-2.21(m. 2H). 
1. 83-1. 91 (m. 2H). 1.37(s. 18H). 1.30-1.42(m, 2H) 
IR(cm-^) 3630. 3330. 2948, 1639. 1589. 1543. 1436. 1233. 1121. 756 
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Example 90 

N-p-(3,5KJI-tert-bulyl-4-hydrQxyphenethyOphenyl]-N'<c^ 



5 



10 



15 




OH 



20 

The title compound was prepared in a similar manner to that mentioned in Example 11, using aminomethylcy- 
clohexane instead of decylamine. m.p. 208-21 O^'C 

^H-NMR(6 ppm, CDCI3) 7.18-7.24(m. 4H). 6.78(8. 2H). 5.1 1(s, 1H), 4.98(bs. 1H), 4.18-4.28(m. 1H). 2.97(t, J=6Hz. 
25 2H), 2.74-2.90(m, 4H), 1 .55-1 .70(m. 5H). 1 .38(8, 1 8H). 1 .08-1 .30(m. 4H). 0.78-0.90(m. 2H) 
IR(cm-^) 3616, 3304. 2922. 1627. 1579. 1435, 1233 

Example 91 

30 N-[2-(3,5-di-tert-butyl-4-hydrQ)(yphen6thyOphenyq-NX14)enzyl-4-pyper^ 




50 The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 1 43enzyl-4-(3-pyri- 
dylmethylamino)piperidine instead of decylamine. 
m.p. 127-130*C 

1H-NMR(6 ppm. CDCI3) 8.55(d. J=2Hz. 1H). 8.41 (dd. J=5. 2H2. 1H). 7.65(d. J=:8Hz. 1H). 7.59(d. J=8Hz. 1H). 7.13- 
55 7.30(m. 6H), 7.18(m, 1H), 7.10(dd, J=8, 5Hz. 1H), 7.01(d. J=4Hz. 2H), 6.75(s, 2H), 5.90(bs. 1H). 5.11{s, 1H), 
4.45(8. 2H). 4.22-4.33(m, 1H), 3.47(s. 2H). 2.86-2.97(m. 2H). 2.61(t. J=7Hz. 2H). 2.44(t. J=7Hz. 2H), 2.00-2.14(m, 
2H). 1.60-1.86(m. 4H), 1.38(s. 18H) 
IR(cm-^) 3450, 3290. 1628. 1512. 1264. 1121. 1029. 742 
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Example 92 

N-[2-(3,5Kli-tert4)utyl-4-lTydrQxyphene1lTyl)phen^^ 

5 



10 



1$ 




OH 



20 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 1 -benzyl-4*(methyl- 
amino)piperidine instead of decylamine. 
m.p. 144-146«»C 

25 

^H-NMR(6 ppm, CDCI3) 7.62(d, J=8Hz. 1H). 7.10-7.30(m. 7H), 7.10(d. J=7Hz. 1H). 6.78(s. 2H). 5.62(bs. 1H). 
5.08(s, 1H), 4.23(s, 1H), 3.48(s, 2H). 2.86-2.98(m, 2H), 2.81(s, 4H), 2.50(s, 3H), 1.98-2.10(m. 2H). 1.50-1,70(m. 
4H), 1.35(s. 18H) 

IR(cm-^) 3328. 2954, 1632, 1512. 1196. 1041. 755. 701 

30 

Example 93 

N-[2-(3.5<li-tert4>utyl-4-hydroxyphenethyOphenyl]-NH1-benzyl-4-pperi^ 

35 



40 



45 




Oil 



so 

The title compound was prepared in a similar manner to that mentioned in Example 11. using 1-benzyl-4- 
(cydoheptylamlnojpiperidine instead of decylamine. 
m.p. 107-109«C 

55 ^H-NMR(6 ppm. CDCI3) 7,72(d. J=8Hz, 1H). 7.23-7.36(m, 5H), 7.19(t, J=7Hz. 1H). 7.13(d. J=6Hz. 1H). 7.02(t, 
J=7Hz. 1H), 6.93(s. 2H), 6.12(bS. 1H), 5.05(s. 1H), 4.04-4.154(m. 1H). 3.49(s, 2H). 3.37-3,50(m. 1H). 2.90-3.00(m. 
2H), 2.84{s, 4H). 1.97-2.10(m. 4H), 1.78-1 .89(m. 4H), 1.20-1.65(m. 28H) 
IR(cm*^) 3476, 2922, 1662. 1528, 1454, 1236. 753 
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Example 94 

N-[2-(3.5<ll-tert-lxjlyl-4-hydrQxyphenellTyOphenyl]^ 




OH 



The title compound was prepared in a similar manner to that mentioned in Example 11. using 1 -acetyl-4-aminopi- 
peridine instead of decylamine. m.p. 218-221 ''C 

25 lH-NMR{6 ppm. CDCI3) 7.15-7.29(m, 4H). 6.76(s. 2H). 5.13(s. 1H). 4.93(bs. 1H). 4,43-4.52(m, 1H). 4.05-4.13(m. 
1H). 3.76-3.90(m. 1H). 3.66-3.73(m, 1H). 3.04-3. 14(m. 1H). 2.71-2.85(m. 4H). 2.58-2.70(m. 1H). 2.05(s. 3H), 1,95- 
2.06(m, 1H), 1.82-1,90{m. 1H), 1.37(s. 18H), 1.10-1.20(m, 2H) 
IR{Gm-^) 3302. 2952. 1629. 1561. 1434. 1234 

30 Example 95 

N-[2-(3.5<ll-tert-bLityM-hydroxyphenethyl)phenyl]-N'-(1-ethyl-4'piperidyQurea 



40 



45 




Oil 



so 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using 4-amino-1-ethylpipe- 
ridine instead of decylamine. m.p. 182-184^0 

^H-NMR(6 ppm. CDCI3) 7.10-7.30(m. 4H). 6.77(s, 2H), 5.11(s, 1H). 5.00(bs. 1H), 4.14(bd. J=8Hz. 1H). 3.58- 
55 3.72(m. 1H), 2.70-2.90(m. 6H), 2.39(q, J=7Hz). 1.97-2.12(m. 2H). 1.85-1.97(m, 2H). 1.37(s. 18H). 1.30-1.40{m, 
2H). 1.07(t,J«7Hz. 3H) 
IR(cm'^) 3362. 2950, 1640. 1563. 1435. 1235 
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Example 96 



N-[2-(3,5<li4ert4)utyl-4-hydrQxyphenemyl)phenyO-NXl-melhyl-4^ 




NMe 



OH 



The title compound was prepared in a similar manner to that mentioned in Example 11. using 4-amino-1-methyl- 
pipehdlne instead of decylamine. m.p. ISS-ISS'^C 

^H-NMR(6 ppm, CDCk) 7.15-7,25(m. 4H). 6.77{s. 2H). 5.12(s. 1H). 4.97(bs. 1H). 4.10(bd, J=8Hz. 1H). 3.58- 
3.70(m, 1H). 2.70-2.85(m. 6H). 2.25(8. 3H). 2.02-2.12(m, 2H). 1.84-1.93(m. 2H), 1.38(s. 18H). 1.30-1.43(m. 2hD 
IR{cm-^) 3360. 2944. 1639, 1562 

Example 97 

N-[2-(3,5-di-tert-butyl-4-hydraxyphenethyQphenyq-N41-(2,2<limethyl 



The title compound was prepared in a similar manner to that mentioned in Example 11, using 4-amino-1-(2,2- 
dlmethylpropyl)plperldlne instead of decylamina 

iH-NMR(6 ppm. CDCI3) 7.18-7.26(m. 4H), 6.78(s. 2H). 5.11(8. 1H). 5.06(b8. 1H). 4.12(bd. J=8Hz. 1H), 3.53- 
3.65(m, 1H). 2.75-2.90(m. 4H). 2.60-2.68(m, 2H). 2.22-2.32(m. 2H), 1.98(8. 2H). 1.73-1.83(m. 2H), 1.38(8. 18H). 
1.20-1.40(m. 2H), 0.81 (s. 9H) 
IR(cm-i) 3322. 2952, 1638, 1536. 1435, 1234 




OH 
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Example 98 

N-p-(3,5<li-tertH3utyl-4-hydrQxyphenethyOphenyq-N*-(14>en^^ 

5 



10 



IS 




on 



20 

The title compound was prepared in a simitar manner to that mentioned in Example 1 1 . using 3-amino-1 -benzylpyr- 
rolidine instead of decylamine. 

^H-NMR{6 ppm. CDCI3) 7.10-7.30{m. 9H). 6.78(6. 2H). 5.37(bs. 1H). 5.10(s. 1H), 4.71(bd. J=8Hz. 1H), 4.23- 
25 4.34(m,1H). 3.55(d, J=13H2. 1H). 3.50(d, J=13Hz. 1H). 2.70-2.81(m. 6H). 2.49(d. J=4Hz. 2H). 2.14-2.36(m, 2H), 
1.37(s, 18H) 

IR(cm-^) 3634, 3304. 2954, 1638. 1559. 1436, 1234, 749. 699 
Example 99 

30 

N-[2-(3.5-di-tert-butyl-4-hydroxyphenethyl)phenyq-N*K1-benzyl-3i3lperkiyl)-N'^^ 




OH 



The title compound was prepared in a similar manner to that mentioned in Example 11, using 3-amlno-1-benzyl- 
so piperazlne instead of decylamina 

^H-NMR(6 ppm. CDQa) 7.59(d, J=8Hz, 1H), 7.15-7.40(m. 7H). 7,08(t. J=7Hz, 1H). 6.79(s. 2H). 5.72(bs. 1H). 
5.06(s. 1H). 4.22-4.34(m. 1H). 3.48(s. 2H). 2.70-2.80(m. 6H), 2.58(s. 3H). 1.60-1.90(m. 4H). 1.30-1.46(m. 2H). 
1.35(s. 18H) 

55 IR(cm-^) 3630, 3422, 2940. 1639. 1520, 1485, 1452. 1312. 1249, 1 122. 752. 699 
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Example 100 

N-[2-(3,5<li4ert4)utyl-4-hydra)typhenethyl)phenyl]-N'-[1-|b 



F 




OH 



The title compound was prepared in a similar manner to that mentioned in Exannple 11. using 4-amino-1-[bis(4- 
fluorophenyl)methyl]plperidin6 Instead of decylamlne. 

^H-NIVIR(6 ppm, CDCI3) 7.65-7.80(m. 4H), 7.15-7.30(m, 4H), 7.12{t, J=7Hz. 2H). 6.84{d, J=9H2. 2H). 6.77(s, 2H). 
5.11(s, 1H), 5.01(bS. 1H), 4.13(t. J=7H2, 2H). 3.75-3.95(m, 3H). 2.91-3.03(m. 2H), 2.75-2.90(m, 4H). 1.92-2.03(m. 
2H), 1.25-1.40(m, 2H), 1.37(s, 18H) 

IR(cm-^) 3314. 2948, 1638. 1602. 1544, 1303. 1226. 1153, 768 
Example 101 

N-[2-(3,5<G-tert-butyl-4-hydroxystyryOphenyl]-N42-pyridylmetliyOurea 




OH 



(1) To a solution of 4-(2-aminostyry1)-2,6<li-tert-butytphenol (4.85 g. 15.0 mmol) and diisopropylamine (1 .72 g, 1 7.0 
mmol) in methylene chloride (30 mQ was added dropwise under ice-cooling phenyl chlorofbrmate (2.51 g, 16.0 
mmol). The mixture was stirred for 7 hrs, while retuming slowly to room temperature. To the mixture was added 
diisopropylamine (0.51 g. 5.0 mmol) and added dropwise under ice-cooling diisopropylamine (0.51 g, 5.0 mmol). 
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This mixture was stirred for 3 hrs, while returning slowly to room tenperature. The reaction solution was washed 
with water and a saturated NaCI solution, dried over MgS04 and concentrated. Purification of the residue by a silica 
gel column chromatography gave N-[2-(3.5-dl-tert-butyl-4-hydraxy8tyryl)phenyl]phenyt carbamate (6.65 g, 99%) as 
a viscous oil. 

^H-NMR{6ppm. CDCI3) 7.91(b, 1H). 6.90-7.53(m, 13H), 5.35{s, 1H). 1.49(s. 18H) 

(2) A solution of N-[2-(3.5<0-tert-*)utyl-4-hydraxy8tyryl)phenyl]phenyl carbamate (1.00 g. 2.25 mmol) and 2-(ami- 
nomethyl)pyridine (0.27 g, 2.50 mmol) in xylene (5 nil) was stinred at 80-100*C for 3 hrs. After distilling off the sol- 
vent, purification of the residue by a silica gel column chromatography afforded N-[2-(3.5-di-tert-butyl-4- 
hydrQxystyryl)phenyQ-N'-(2-Ryridylmethyl)urea (0.54 g, 71%) as crystals. m.p. 207-210*C 

^H-NMR(6 ppm, CDCI3) 8.37(d. J=4Hz. 1H). 759(dd. J=8, 2Hz. 1H). 7.51(d. J=7Hz, 1H), 7.43-750(m. 1H). 
7.31(s. 2H). 7.16-7.28(m, 3H). 717(d. J=:16Hz, 1H). 7.02-707(m. 1H), 6.99(d. J=16Hz. 1H). 6.68-6.91(m, 1H), 
5.79-5.87(m, 1H). 5.32(s, 1H), 4.51(d. J=5Hz, 2H). 1.45(s. 18H) 
IR(cm-^) 3350, 3270, 2960. 1640, 1560, 1475. 1440, 1235. 1010. 755. 740 

Example 102 

N-|2-(3.5-di-tert-butyl-4-hydrcxystyryOphenyO-N'-cycIoheplylurea 



The title compound was prepared in a similar manner to that mentioned In Example 101. using cydoheptylamine 
instead of 2'(aminomethyl)pyridine. 
m.p 203-206''C 

^H-NMR(6 ppm. CDCI3) 7.61(d, J=8Hz, 1H). 7.38(d. J=8Hz. 1H). 7.33(s, 2H), 7.18-728(m, 2H), 706(d, J=16Hz. 
1H). 7.00(d. J=16Hz, 1H), 6.05(s. 1H). 5.33(s. 1H), 4.4d-4.55(m. 1H). 4.04-4.16{m. 1H). 1.88-2.00(m. 2H). 1.48- 
1.62(m. 4H). 1.47(s, 18H), 1.22-1 .37(m. 2H) 
IR(cm'^) 3630. 3310, 2950, 1630. 1560. 1440. 1235. 960. 745 
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Exarnple 103 

N-[2-(3.5<li4ert-butyl-4-hydrQxystyi70phenyl]-N'-adam 

5 



10 



IS 




OH 



20 The title compound was prepared in a similar manner to that mentioned in Example 101, using 1 -adamanlanamine 
instead of 2-(aminomethyOpyridine. 
m.p. 205-21 rC 

^H-NMR(6ppm, CDQa) 7.66(dd, J=7, 2Hz, 1H), 7.34(s, 2H), 7.29-7.36(m. 1H). 7.15-7.29(m, 2H). 7.06(d. J=16Hz, 
25 1 H). 7.00(d, J=1 6Hz, 1 H). 5.90(s, 1 H). 5.33(s. 1 H). 4,34{s. 1 H). 1 .82-2.06(m. 9H). 1 .52-1 .67(m. 6H), 1 .47(s. 1 8H) 
IR(cm'^) 3630. 3330. 2900, 1640. 1560. 1525. 1235. 740. 

Example 104 

30 N-[2-(3,5-cfi-tert-butyl-4-hydraxystyryl)phenyl]-N*.N*-dibenzyturea * 



35 



40 



45 




oil 



50 The title compound was prepared in a sinrular manner to that mentioned in Example 101 , using N.N-dibenzylamine 
instead of 2-(aminomethyl)pyridine. 
m.p. 175-178»C 

^H-NMR(6 ppm, CDCI3) 7.79(dd. J=8. IH2. 1H). 7.36(dd. J=8. 1Hz. 1H). 7.02-7.30(m. 13H). 7.02-7.08(m, 1H). 
55 6.78(d. J=16Hz, 1H), 6.65(d, J=16Hz, 1H), 5.31(s, 1H), 4.60(S, 4H), 1.47(s. 18H) 
IR(cm-^) 3420, 3390. 2940. 1660. 1580. 1520. 1450. 1435. 1230. 960. 755 
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Example 105 

N-I2-(3.5<li-tert-butyl-4-hydro)cystyryOp^ 

5 



10 



IS 




on 



20 

The title compound was prepared in a similar manner to that mentioned in Example 101, using N-methylhep- 
tylamine instead of 2-(aminomet^)pyridine. 

2S ^H-NMR{6 ppm. CDCI3) 7.81(d, J=8Hz, 1H). 7.44(d. J=8Hz. 1H). 7.32(8. 2H). 7.22-7.27{m. 1H). 705-7.10(m. 1H). 
7.00(d. J=16Hz, 1H), 6.93(d. J=16Hz. 1H). 6.36(s. 1H), 5.32(s. 1H). 3.34(d, J=8Hz. 2H). 3.02(s, 3H), 1.54-1 .65(m. 
2H), 1.47{s, 18H), 1.16-1,32(m. 8H), 0.84(t. J=7Hz, 3H) 

IR(cm-^) 3640, 3450. 3300. 2960. 2930. 1640. 1580. 1520. 1485. 1440. 1240, 1155, 960. 750 
30 Example 106 

N-[2-(3.5<li-tert-butyl-4-hydroxystyryl)phenyn-N'-benzyl-N'-(2-pyridylmethyOurea 

35 



40 



45 




OH 



so 

The title compound was prepared In a similar manner to that mentioned in Example 1 01 , using 2-(benzylaminome- 
thyQpyridine instead of 2-(aminomethyl)pyrldin& 

55 ^ H-NMR(6 ppm. CDCI3) 9.74(b, 1 H), 8. 1 4(d, J=4Hz. 1 H). 7.87(d. J=8Hz, 1 H), 7.47-7.57(m. 1 H). 7 18-7.34(m. 9H), 
6.88-711(m, 4H). 5.26(s, 1H). 4.65(s, 2H). 4.49(s, 2H). 1.40(s. 18H) 
IR(cm'^) 3390. 2950. 1660. 1580. 1525. 1455. 1230. 960. 755. 735, 700 
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Exanple 107 

N-[2-(3,5<fi-tert4)utyl-4-hydrQxystyryOphenyq-NH3.9<lime^^ 




The title compound was prepared in a similar manner to that mentioned in Example 101 , using 7-amino-3,9-dime- 
thyl-3,9-dlazabicyclo[3.3.1]nonane Instead of 2-(aminomethyl)pyridin8. 
m.p. 188-19rC 

^H-NMR{6 ppm, CDCI3) 878{d. J=10Hz, 1H). 7.64(dd. J=7. 2Hz, 1H), 7.30-7.35(m, 3H). 7.13-7.27(m, 2H), 7.13(d. 
J=:2H2, 1H). 7.02(d, J=:2Hz, 1H), 5.93(s. 1H), 5.35(s, 1H), 4.22-4.33(m, 1H). 2.66-2.72{m. 2H), 2.41(S, 3H). 2.22- 
2.40(m, 6H). 1.48(s. 3H), 1.47(s, 18H). 1.28-1 .38(m. 2H) 
IR(cm'^) 3410. 2940, 1630, 1600. 1510, 1440, 1390. 1265, 1185. 965. 760 

Exanple 108 

N-[2-(3,5<G-tert4)utyl-4-hydrQxyphenethyQ-4,6<lifluorophenyl]-N'-(1^ 




(1) To a solution of 4-(2-amino-3,5-dlfluorophenethyt)-2.6-di-tert4xitylphenol (1.37 g, 3.8 mmoQ and dilsopro- 
pylamine (0.50 g, 4.9 mmol) In methylene chloride (20 ml) was added dropwise under Ice-cooling phenyl chlorofor- 
mate (0.66 g, 4.2 mmol) and the mixture was stirred for 3 hrs, while returning slowly to room terrperature. 
Diiscpropylamine (0.19 g, 1.9 mmol) was further added and phenyl chlorofbrmate (0.30 g, 1.9 mmol) was added 
dropwise under ice-cooling. The mixture was stirred for 3 hrs while returning slowly to room temperature. The reac- 
tion solution was washed with water and a saturated NaCI solution, dried over MgS04 and concentrated. Purifica- 
tion of the residue by silica gel column chromatography gave N-[2-(3.5-di-tert-butyl-4-hydraxyphenethyl)-4,6- 
drf luoropheny[]phenyl carbamate (1 .82 g, 99%) as oil. 



66 



EP0625507B1 



^H-NMR(5 ppm, CDQs) 7.04-7.42(m, 5H). 6.67-6.85(m. 4H). 5.16(s. 1H). 4.94(8. 1H), 2.76-3,02(m. 4H), 
1.37(s, 18H) 

(2) A solution of N42-(3,5<li-tert4)utyl-4-hydroxyphenethyl)-4,6<JffluoropheriyOphen carbamate (1.82 g, 3.8 
mmol) and 4-amino-1 -benzylpyridine (0.72 g, 3.8 mmol) in toluene (1 0 ml) was stirred at 1 00-1 20*'C for 2 hrs. After 
distilling off the solvent, purification of the residue by a silica gel column chromatography afforded N-[2-(3,5-di-tert- 
butyt-4-hydroxyphenethyl)-4,6-dif luorophenyl]-N'-(1 -benzyl-4-plperidyl)urea (1 .39 g, 64%) as a noncrystalline solid. 

^H-NMR(6ppm, CDCI3) 7.20-7.30{m. 5H). 6.65-6.80(m. 4H). 5.12(s. 1H). 4.79(bs. 1H). 4.14(bd. J=8Hz. 1H). 
3.54-3.66(m. 1H). 3.44(s, 2H). 2.84(d, J=7Hz. 2H), 2.70-2.79(m. 4H). 1.98-2.10{m, 2H), 1.80-1.92(m. 2H). 
1.30-1 .40(m, 20H) 

IR(cm-^) 3638. 3316. 2952. 1639. 1562. 1494. 1436. 1235. 1122 
Example 109 

N-[2-(3.5<li-tert-butyl-4-hydrQxyphenethyO-4-fluorophenyQ-N*-(1-benzyl-4-pip^^ 




The title compound was prepared in a similar manner to that mentioned in Example 108. using 4-(2-an^no-5-fluor- 
ophenethyl)-2.6-di-tert-butylphenol instead of 4-(2-amino-3.5-difluorophenethyl)-2.6-di-tert-butylphenol. 
m.p. 108-109*C 

^H-NMR(6 ppm, CDCIg) 7.21-7.31(m. 5H). 7.16(dd. J=9, 5Hz, 1H). 6.87-6.96{m. 2H), 6.77(s. 2H). 5.12(s. 1H), 
4.86(s, 1H), 3.99(d. J=8Hz. 1H). 3.55-3.70(m. 1H). 3.44(s, 1H). 2.70-2.85(m, 6H). 2.05(t, J=11Hz. 2H). 1.85(d. 
J=10Hz. 2H). 1.38(s. 18H). 1.25-1.35(m. 2H) 

IR(cm-^) 3636. 3280, 1634, 1561. 1495, 1435. 1234. 1213, 1120, 739. 699 
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Exarrple 110 



N-[2-(3,5<li-tert-butyl^hydrQxyphen6thyl)-5-fiuorophen^ 

5 

F 

H H 



on 

20 

The title compound was prepared In a similar manner to that mentioned in Exanple 108. using 4-(2-amino-4-fluor- 
ophenethyl)-2.6<li-tert-butylphenol instead of 4-{2-amino-3,5-difIuorophenethyl)-2.6-di-tert-biitylphenol. 
m.p. 118-119«C 

25 1H-NMR(6 ppm. CDCI3) 7.20-7.32(m. 5H). 7.13-7.20(m, 2H), 6.84(dt. J=3. 8Hz, 1H), 6.78(s. 2H), 5.13(s, 1H). 
5.01(s. 1H). 4.02(d. J=8H2. 1H). 3.46-3.63(m. 1 H). 3.46(s. 2H), 2.77(bs. 6H), 2.06{t. J=11Hz.2H). 1 .86(d. J=1 1 Hz. 
2H), 1.38(s, 18H), 1.30-1.40(m, 2H) 
iR(cm-^) 3630. 3350, 1640. 1602, 1563, 1434. 1233. 738, 700 

30 Example 111 

N-[2-(3,5Kli-te^t^t)utyl-4-hydroxyphenethyl)-4-methoxypheny^-N•-(1-^)enzy1-4-plpe 



35 



40 



45 




OH 



so 

The title compound was prepared in a similar nfianner to that mentioned in Example 1 08, using 4-(2*amino-5-m6th- 
Qxyphenethyl)-2.6-di-tert-butylphenol instead of 4-(2-amino-3,5-dif luorophenethyi)-2.6-di-tert-butylphenol. 
m.p. 174-175«C 

55 ^H-NMR(5 ppm. CDCI3) 7.20-7.30(m, 5H), 7.00-7.07(m, 1H), 6.78(s, 2H). 6.70-6.75(m. 2H), 5.09(s. 1H). 4.91 (s. 
1H), 4.05(d. J=8Hz, 1H). 3.79{s. 3H), 3.60-3.65(m, 1H), 3.43(s. 2H), 2.70-2.80(m, 6H), 2.05{t. J«1 1Hz, 2H). 1 .85(d. 
J=11Hz. 2H). 1.38(s, 18H). 1.20-1 .40(m, 2H) 

IR(cm-^) 3630. 3312, 1634. 1561, 1501. 1436. 1282. 1231. 1055, 880, 750, 710 
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Example 112 

N-[4-(3,5<li-tert-butyl-4-hydroKyphenettvl)phenyipN''f>hm^ 



HN 




H 



The title compound was prepared in a similar manner to that mentioned in Example 1 , using 4-(4-aminophenetiiyl)- 
2,6-di-tert-butylphenol instead of 4-(2-amlnophenethyO-2,6-di-tert-butylphenol and using benzoic add instead of 4-h6x- 
yloxybenzoic acid. m.p. 206-207''C 

^H-NIVIR(6ppm, CDCI3) 7.22-7.38(m. 6H). 7.18(d. J=9Hz. 2H). 7.08-7.14(m. 1H). 6.55(bs, 1H), 6.47(bs. 1H), 2.77- 
2.92(m, 4H), 1.43(8. 18H) 

IR(cm-^) 3640, 3330. 2960, 1655, 1605. 1565. 1440. 1320. 1240. 760. 695 
Example 113 

N-[4-(3,5-di-tert-butyl-4-hydrQxyphenethyOphenyl]-N'-heptylurea 




Oil 



The titie compound was prepared in a similar manner to that mentioned in Example 1 . using 4-(4-aminophenettiyl)- 
2.6-di-tert-butylphenol instead of 4-(2-aminophenethyl)-2,6-di-tert-butylphenol and noctanoic acid instead of 4-hexy- 
loxybenzoic add. m.p. 151-152''C 



EP0 625507B1 

^H-NMR(6 ppm. CDCy 7.13-7.21 (m. 4H). 6.95(s. 2H), 6.22(bs, 1H). 5.06(s, 1 H). 4.73(bt. J=5Hz, 1 H). 3.23(dt, J»5. 
7Hz, 2H), 2.75-2.90(m. 42H). 1 .45-1 .54(m. 2H). 1.42(s. 18H). 1.2M,36(m, 8H). 0.88(t, J=7Hz, 3H) 
IR(cm-^) 3630. 3120. 2960, 2930, 2860, 1645, 1605, 1575, 1520, 1440, 1235 

5 Example 114 

1-Benzyl-4-[N-[2-(3,5KJi-tert-butyl-4-hydroxyphenethyl)phenyl]cart^ 




25 The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using 1-benzylpiperazine 
instead of decylamine. m.p. 70-72''C 

^H-NMR{6 ppm. CDCI3) 7.49-7.51{m. 1H), 7.09-7.33{m, 8H). 6.78(s. 2H). 5.61(S, 1H). 5.06(s. 1H), 3.50(s. 2H). 
3.22{t. J=5Hz. 4H). 2.80(s, 4H). 2.39(t, J=5Hz, 4H). 1.33(s. 18H) 
30 IR(cm-l) 3636, 3310. 2952, 1635, 1516. 1435. 1234. 1001. 754 

Example 115 

4-Benzyl-1-[N-[2-(3,5<ll-tert-butyl-4-hydroxyphenethyl)phenyl]cart>anfioyl]pi 



40 



45 




OH 



so 

The title compound was prepared in a similar manner to that mentioned in Example 11. using 4-benzylplperidine 
instead of decylamine. 

55 ^ H-NMR(6 ppm, CDCIs) 7,52(d, J=8Hz, 1 H), 7.06-7.32(m. 8H), 6.79(s, 2H), 5.67(s, 1 H), 5.06(s, 1 H). 3.68-3.76{m, 
2H). 2.81(s. 4H), 2.62-2.72(m, 2H). 2.53(t, J=7Hz. 4H). 1.50-1.73(m, 3H). 1.35(s, 18H), 1.10-1.23(m, 2H) 
IR(cm-^) 3645. 3440. 3330. 2960, 2925. 1645. 1525. 1455. 1440, 1250, 755, 705 
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Example 116 

1 ■[N-[2-(3,5<li-tert-butyl-4-hydrQxyphenethyl)phefi^ ,2,3.4-telrahydroquinoline 

5 



10 



15 




OH 



20 

The title compound was prepared In a similar manner to that mentioned In Example 1 1 . using 1 .2,3.4-tetrahydro- 

quinodne instead of decylamine. 

1H-NMR(6 ppm, CDCI3) 7.82(d. J=7Hz, 1H). 7.36(d. J=7Hz. IH). 7.13-7.21(m. 2H), 7.16{d. J=7Hz. 1H), 6.99- 
25 7.09(m, 3H). 6.89(bs. IH), 6.82(s, 2H). 5.06(s, IH). 3.80(t. J=6Hz. 2H). 2.78(t. J=6Hz. 2H). 2.69(8. 4H). 1.98(m. 
2H). 1.39(s. 18H) 

IRCcm"') 3630, 3434, 2946, 1671, 1524, 1492, 1435, 1304, 1236, 753 
Example 117 

30 

2-[N-[2-(3,5<li-tert-butyl-4-hydrQxyphenethyOphenyQcart)^^ 



40 



45 




The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using 1 ,2.3,4-tetrahydroi- 
50 soquinollne instead of decylamine. m.p. 148-150*'C 

iH-NMR(5 ppm, CDQa) 7.55(d, J=8Hz. IH), 7.10-7.26(m, 7H), 6.83(8, IH), 5.73(1)6. 1H). 5.10(s, 1H), 4.52(8. 2H). 
3.44(t J=6Hz. 2H), 2,86(t. J=:6Hz. 2H). 2.84(s. 4H). 1.36(s. 18H) 
IR(cm'^) 3628. 3312. 1630. 1515, 1459. 1437. 1373. 1231. 747 
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Example 118 

1-[N-[2-(3,5-di-tert4)uty1-4-hydroxyphenefthyOpher^ 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 1 -(3.4-metiiylenedi- 
oxybenzyQpiperazine instead of decylamine. 
m.p. 149-15rC 

^H-Niy^R(6 ppm. CDQa) 7.50{d, J=7H2. 1H). 7.18-7.23(m. 2H). 7.11 (dd, J=7. 7Hz, 1H). 6.83(s. 1H). 6.70-6.76(m. 
2H). 5.95(8, 2H), 5.61 (bs. 1 H). 5.06(8, 1 H), 3.40(8. 2H). 3.22(t, J»5H2. 4H). 2.80(8. 4H). 2.36(t, J=5Hz. 4H). 1 .34(8, 
18H) 

IR(cm'^) 3626, 3302, 2956. 1632, 1504, 1491, 1438, 1247. 1040. 999. 759 
Example 119 

1-[N-12-(3.5-di-tert-butyl-4-hydroxyphenethyOphenyl]carl)amoyl]indoIine 



The title compound was prepared in a similar manner to that mentioned in Example 11, using indoline instead of 
decylamine. 

^H-NMR(6 ppm. CDCy 7.91(d. J=8Hz, 1H). 7.61(d, J=8Hz. 1H), 7.10-7.30(m. 2H). 6.91(dd. J=8. 8Hz. 2H). 6.81(d, 
J=8H2. 2H). 6.78(s. 2H). 5.65(t)S. 1H). 5.10(s. 1H), 3.57(t. J=8Hz. 2H), 3.14(t, J=8Hz, 2H), 2.86(s. 4H). 1.35(s. 18H) 
IR(cm-i) 3622, 3272. 2952. 1654. 1594. 1507. 1485. 1448. 1347. 1234. 753 




Oil 




OH 
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Example 120 

1-[N-[2-(3,5<ii-tert4)utyl-4-hydraxyphen6thyl)phenyqc^^ 

5 



10 



15 




OH 



20 

The title compound was prepared In a similar manner to that mentioned in Example 1 1 . using 1 -methyfpiperazine 
instead of decylamine. m.p. 134-1 sy'C 

^H-NMR(6ppm, CDCIa) 7.47(d. J=8Hz. 1H). 7.17-7.26{m, 2H), 7.12(ddd. J=7. 7. 2Hz, 1H). 6.79(s, 2H). 5.56(s. 1H). 
25 5.10(s. 1H), 3.25(t. J=5Hz. 4H). 2.82(8. 4H), 2.35(t. J=5Hz. 4H). 2.29(s. 3H), 1.37(s. 18H) 
IR(cm'^) 3632. 3440. 2940. 1636. 1511. 1437. 1002. 750 

Example 121 

30 1 -[N-[2-(3,5<ii4ert43utyl*4-hydrQxyphen6thyt)phenyqcart)an^ 



35 



40 




OH 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using hexamethyleneimine 
instead of decylamine. m.p. 136-138''C 

50 

1 H-NMR(6 ppm, CDCI3) 7.67(dd, J=7. 2Hz. 1 H). 7.1 7-7.24(m. 2H), 7.08(ddd. 0=7. 7. 2Hz. 1 H), 6.82(s. 2H). 5.78(s. 
1H), 5.08(8. 1H). 3.26-3.34(m. 4H). 2.82(b8, 1H). 1.66-1.74(m. 4H). 1.52-1.59(m. 4H). 1.37(8. 18H) 
IR(cm"^) 3460. 1660. 1587. 1525. 1463. 1436. 755 

55 
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Exanple 122 



4-[N-[2-(3,5<ii-tert4xjtyl-4-hydroxypheneltiyOphenyQcarban^ 




N 
II 



A 



0 



on 



The title compound was prepared in a sinfu'tar nnanner to that mentioned in Example 1 1 . using nrK)rphoiine instead 
of decylamine. m.p. 186-189*'C 

iH-NMR(6ppm, CDCI3) 7.47(dd, J=8. 2Hz, 1H), 7.19-7.27(m, 2H). 7.14(ddd. J=7, 7. 2Hz, 1H), 6.78(8, 2H). 5.52{s. 
1H), 5.09(8, 1H), 3.64(t, J=5Hz, 4H), 3.19(t, J=5Hz, 4H), 2.82(s, 4H). 1.36(s, 18H) 
IR(cm-^) 3644. 3420. 3290. 2956. 1631. 1525, 1435. 1262, 1118. 756 

Example 123 

3-[N-[2-(3,5<ii4ert-buty1-4-hydroxyphenethyOphenyl]carbamoyl]-3-azabicyclo[3.2.2]^^ 



The title compound was prepared in a similar manner to that mentioned In Exanple 11. using 3-azabicy- 
clo[3.2.2]nonane instead of decylamine. 
m.p. 184-186^0 

^H-NIVIR(5 ppm, COag) 7.52(d. J=8Hz, 1H). 7.26-7.34(m. 2H), 7.09(dd. J=:7. 7Hz. 1H). 6.81(s. 2H), 5.71(s. 1H). 
5.08(8. 1H). 3.40(d, J=4Hz. 4H), 2.82(s. 4H). 1.96-2.04(m. 2H). 1.57-1.72(m, 8H). 1.37(s. 18H) 
IR(cm-l) 3630. 3430, 3334. 2930. 2860. 1627. 1511. 754 




OH 
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Example 124 

1-[N-[2K3.5<li4ert4xjtyl-4-hydroxyphenethyl)^ 

5 



10 



IS 




OH 



20 

The title compound was prepared in a similar manner to that mentioned in Example 11, using 1-phenylpiperazine 
instead of decylamlne. m.p. 155-156**C 

iH-NMR(6 ppm. CDCI3) 7.11.7.48{m, 6H). 6.88-6.92(m, 1H). 6.89(d. J=8Hz. 2H), 6.79(s. 2H). 5.61(t, J=5Hz. 4H). 
25 3.12(t, J=5Hz. 4H). 2.83(8. 4H). 1 .37(6, 18H) 

IR(cm-^) 3584. 3372. 2960, 1639. 1601. 1605. 1435. 1234. 999. 753 

Example 125 



30 8-[N-[2-(3,5<li-tert4xjtyl-4-hydroxyphenethyl)phenyqcait)anrioyl]-1^ 



3S 



40 




OH 



The title compound was prepared in a similar manner to that mentioned in Exanrple 11, using 1 .4<lio)(a-8-aza- 
spiro[4.5]decane instead of decylamine. m.p. 163-164''C 

so 

^H-NMR(6ppm. CDCI3) 7.45{d, J=7Hz. 1H). 7.17-7.26(m, 2H). 7.12(dd. J=7. 7H2, 1H). 6.78(s. 2H). 5.59(bs. 1H). 
5.09(8. IN), 3.96(8. 4H). 3.30(t. J=6H2. 4H), 2.82(8, 4H). 1.65(t. J=6Hz, 4H). 1.36(8, 18H) 
IR(cm-^) 3430, 3300, 2955. 1645, 1510. 1490, 1455, 1440. 1250. 1120, 950, 750 

55 
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Exanple 126 

1-[N-[2-(3.5<ll-tei14)utyl-4-hydrQxyphenethyOp^ 

5 



10 



IS 




OH 



20 The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 1 -(1 -pyrrolidinylcar- 
bonylmethyl)piperazine instead of decylamlne. 
m.p. 21 2-21 4*^0 

iH-NMR(6ppm. CDCI3) 7.47(d, J=8Hz, 1H). 7.16-7.25(m, 2H), 7.11(ddd. J»7. 7. IH2. 1H). 6.78(S. 2H). 5.59{s, 1H). 
25 5.10(S, 1H). 3.45-3,52(m. 4H). 3.28(t, J«5Hz. 4H), 3.11(8. 2H), 2.81(8. 4H), 2.50(t J=5H2. 4H). 1.80-2.00(m. 4H), 
1.36(s. 18H) 

IR(cm-^) 3500, 3328, 2960. 1626, 1521, 1457, 1437, 750 
Example 127 

30 

1-[N-[2-(3,5<li-tert-butyl-4-hydroxyphenethyQphenyqcart)amoyq-4-piperid^ 




The title compound was prepared in a similar manner to that mentioned in Example 1 1, using 4-piperidinopiperid- 
50 Ine instead of decylamine. m.p. 64-67^C 

1 H-NMR(6 ppm, CDQa) 7.48(d, J=7Hz, 1 H), 7.1 6-7.25(m, 2H), 7.1 1 (ddd. J=7. 7. 2Hz. 1 H). 6.79(s. 2H), 5.62(s. 1 H). 
5.09(8. 1H). 3.73-3.81(m. 2H). 2,81(s. 4H), 2.65-2.75(m. 2H), 2.44-2.51(m, 4H), 2.33-2.44(m. 1H). 1.75-1.82(m, 
2H). 1.54-1.62(m, 4H). 1.39-1.50(m, 4H). 1.37(s. 18H) 
55 IR(cm-^) 3636, 3420, 2934. 1640, 1S20, 1450. 1250, 750 
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Example 128 

1-[N-I2K3,5-di-tei14xjtyl-4-hydraxyphenethyOpher^ 

5 



10 



15 




OH 



20 

The title compound was prepared In a similar manner to that mentioned in Example 1 1 , using 1-(j3-toluene8ulf6- 
nyl]piperazine instead of decylamine. 
m.p. 195-197*0 

25 ^H-NMR(6 ppm. CDCig) 7.61(d. J=8H2. 2H), 7.29-7.36(m. 3H), 7.19-7.24(m, 3H). 6.73(s. 2H). 5.41 (l)s, 1H), 5.12(s, 
1H), 3.26(t. J=5Hz. 4H). 2.93{t. J=5Hz. 4H), 2J0-2.83{m. 4H). 2.45(s. 3H). 1.35(s. 18H) 
IR(cm'^) 3630, 3410, 2950, 1635. 1625. 1350. 1170. 730 

Example 129 

30 

1-Benzoyl-4-[N-[2-(3,5<ll-tert-butyl-4-hydroxyphenethyl)phenyqcart)a^^ 



40 




The title compound was prepared in a similar manner to that mentioned in Example 1 1. using 1-benzoyipiperazine 
so instead of decylamine. m.p. 207-209''C 

^H-NMR(6 ppm. CDCI3) 7.37-7.48(m. 6H), 7.12-7.27(m. 3H). 6.76(8, 2H), 5.52(b8, 1H), 5.08(s, 1H). 3.12-3.85(m. 
8H).2.82(s. 4H), 1.33(s. 18H) 

IR(cm'^) 3570. 3266. 2950. 1629. 1530. 1435. 1260. 1007. 754 

55 
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Example 130 

V[N-[2-(3,5<li-tert43Lityl-4-hydroxyphenethyOphenyqc^^ 

5 



10 



15 




Oil 



20 

The title compound was prepared in a similar manner to that mentioned in Example 11. using decahydroquinoline 
instead of decylamine. 

25 iH-NMR(6 ppm, CDCI3) 7.57(d. J=8Hz, 1H). 7.12-7.21(m. 2H). 7.07(dd. J=7. 7Hz. 1H). 6.86(8, 2H). 5.88(bs. 1H), 
5.08(s. 1H). 4.06(m. 1H), 3.45(m. 1H). 2.75-2.90(m. 5H). 1.90{m, 1H). 1.63-1.80(m. 4H), 1.20-1.60(m, 8H), 1.39(m. 
18H) 

IR(cm'^) 3430. 2924. 1632. 1510. 1434. 750 
30 Example 131 

1-[N-[2-(3,5<li-tert-butyl-4-hydroxyphenethyl)phenyQcarbamoyl]-4-pentanoylpiperazine 



35 



40 



45 




on 



so The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using 1 -pentanpylplpera- 
zine instead of decylamine. m.p. 126-128''C 

^H-NMR(6ppm, CDCI3) 7.44(d. J=9Hz. 1H). 7.12-7,27(m. 3H), 6.77(s, 2H), 5.52(l)s, 1H). 5.12(s, 1H). 3.56-3.63(m, 
2H). 3.40-3.46(m. 2H). 3.27-3.34(m. 2H), 3,08-3.14(m, 2H), 2.82(s. 4H). 2.30(t. J=5Hz. 2H). 1.58-1.67(m, 2H), 
55 1 .36(s, 18H), 1 .28-1 .38(m, 4H) 

IR(cm'i) 3300. 2952, 1636, 1530. 1435, 1240, 994. 755 
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Example 132 



1-[N-[2-(3,5<li-tert4)utyl-4-hydrQ)cy8tyryl)phenyl]cafba^^ 




1 0 



Me 



on 



The title compound was prepared in a similar manner to that mentioned in Example 101 . using 1-methylpiperazine 
instead of 2-(aminomethyl]pyridine. m.pi 192-194'C 

^H-NMR{6ppm, CDCI3) 7.65(d. J=8Hz. 1H), 7.46-7.50(m. 1H), 7.33(6. 2H). 7.20-7.26(m. 1H). 7.11(dd. J=9, 1Hz. 
1H). 6.99(d. J=16Hz, 1H), 6.94(d. J»16Hz. 1H). 6.39(bs. 1H). 5.34(8. 1H). 3.51(t. J=5Hz. 4H). 2.43(t. J=5Hz. 4H), 
2.32(m. 3H), 1.47(s, 18H) 

lR(cm'^) 3636. 3420, 3288, 2952, 1635, 1525. 1485. 1439. 1236. 1149, 959. 765. 755 
Example 133 

1-[N-[2-(3,5<ll-tert-butyl-4-hydroxyphenetiTyl)phenyOcart3amoyl]-4-nicotiTO^^ 



The title compound was prepared in a similar manner to that mentioned in Example 11. using 1-niootinoylpipera- 
zine instead of decylamine. m.p. 171-172''C 

^H-NMR(6 ppm, CDCI3) 8.70(dd. J=:5, 2Hz. 1H). 8.66(d. J=1Hz. 1H). 7.75(ddd, J=8. 8. 2Hz. 1H). 7.36^7.42{m. 2H). 
7.14-7.27(m. 3H). 6.75(s. 2H). 5.52(s. 1H). 5.11(s, 1H), 3.10-3.80(m, 8H), 2.82(s, 4H). 1.33(s. 18) 
IR(cm-^) 3636. 3420. 3288. 2952, 1635. 1525, 1485, 1439. 1236. 1149. 959. 765. 755 




OH 
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Exanple 134 

N-[2-(3,5<fi4ert4)utyl-4-lTydroxyphenethyl)pheny!]-NX1-cydohe^ 

5 



10 



15 



20 




OH 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 4-amino-1-cyclohex- 
25 yipiperldine instead of decylamine. 

^H-NMR(6 ppm, CDCI3) 7.15-7,25(m. 4H), 6.79(S, 2H). 5.38{t)S, 2H). 5,12{s, 1H). 4.55(t)S. 1H). 3.65-3.75{m, 1H), 
2.90-2.98(m. 2H). 2.75-2.90(m, 4H), 2.35-2.45(m. 3H), 1.85-2.00(m, 4H), 1.78(bs. 2H). 1.45-1.65(m, 3H), 1.38(S. 
18H). 1.00-1 .35(m, 5H) 
30 IR(Gm-i) 3638. 3262. 1658. 1643. 1560, 1542. 1435. 1233. 754 

Example 135 

N-[2-(3,5<(i-tert-butyl-4-hydroxyphenethyl)phenyl]-N'-(3-morphdinopropyl)urea 

35 



40 



45 



so 




OH 



The title compound was prepared in a similar manner to that mentioned in Example 11, using 4-(3-aminopro- 
55 pyl)morphollne instead of decylamine. m.p. 138-139^0 

^H-NMR(6ppm. CDCI3) 7.19-7.29(m. 4H). 6.80(s. 2H). 5.19(bs, IN), 5.12(S, IN). 5.04(t. J=5Hz, IN), 3.44(bs. 4H), 
3.25(q, J=6Hz. 2H), 2.77-2.87(m. 4H). 2.25-2.35(m. 6H). 1.60(quint. J=7Hz. 2H). 1.38{s, 18H) 
IR(cm-^) 3528, 3304, 1633. 1565, 1436. 1238. 1116, 872. 752 
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Example 136 

N-p-(3,5<li-tert-bulyM-hydrQxyphenelhyl)phenyl]^ 




The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using 4-(2-aminoethyl)mor- 
pholine instead of decylamine. m.p. 166-167*'C 

^H-NMR(6ppm. CDCI3) 7.19-7.28(m. 4H). 6.80(8. 2H). 5.19(S. 1H). 5.14(s. 1H), 4.91(s. 1H), 3.56(t J=6H2. 4H), 
3.24(t J=6Hz, 2H). 2.75-2.89(m, 4H). 2.30-2.42(m. 6H). 1.38(s. 18H) 
IRCcm "") 3566. 3326, 1643. 1574, 1436, 1300. 1238, 1116. 755 

Example 137 

N-[2-(3,5<li-tert-butyl-4-hydroxyphenethyQphenyl]-N43-(2-m6thyl-1i3^^ 



The title compound was prepared in a simitar manner to that mentioned in Example 1 1 . using 1-(3-aminopropyl)-2- 
methylpiperidine instead of decylamine. 

^H-NMR(6 ppm, CDCI3) 7.14-7.30(m. 4H). 6.81(s, 2H). 5.43(bs. 1H), 5.36(bs. 1H). 5.11(s, 1H), 3.15-3.30(m. 2H). 
2.70-2.87(m. 6H), 2.20-2.30(m. 2H), 2.01(t. J=10Hz. 1H). 1.40-1.65(m. 5H), 1.38(s. 18H). 1.00-1.40(m. 3H). 
0.98(d. J=6H2, 3H) 

IR(cm"*) 3638. 3294. 1643, 1543. 1436. 1234, 754 
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Example 138 

N-[2-(3,5<B-tert4)utyl^-hydra)(yphenethyOphenyO-NH2-^ 




OH 



The title compound was prepared In a similar manner to that mentioned in Example 1 1 . using 1 -(2-aminoethyl)pyr- 
rolidine instead of decylamine. 

^H-NMR(6ppm, CDCI3) 7.37(d. J=7Hz, 1H). 7.11-7.21(m. 3H). 6.82(s, 2H). 5.55(bs. 1H). 5.26(s. 1H). 5.03(s. 1H). 
3.29(t, J=6H2. 2H). 2.65-2.85(m. 5H), 2.59(t. J=6Hz. 2H), 2.53(bs, 3H). 1.74(bs. 4H), 1 .38(s, 18H) 
IR(cm-^) 3638. 3350. 1686, 1546. 1436. 1234. 753 

Example 139 

N-[2-(3,5-dl-tert-butyl-4-hydroxyphenethyl)phenyl]-N'-[1-(2-propyi)-4-plperidyl]urea 




OH 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 4-amino-1 -(2-pro- 
pyl)piperidine instead of decylamine. m.p. 191-193'*G 

1H-NMR{6 ppm, CDCI3) 7.15-7.26(m. 4H), 6.78(s. 2H), 5.11(bs. 2H), 4.30(bs, 1H), 3.59-3.72(m, 1H). 2.73-2.90{m, 
7H), 2.25-2.37(m, 2H). 1.87-1.98(m, 2H). 1.30-1.50(m. 2H), 1.38(s, 18H), 1.07(d, J=6Hz. 6H) 
IR(cm'^) 3358. 2948. 1641. 1561, 1435, 1235 
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Example 140 



N-p-(3.5-di4ert-butyl-4-hydroxyphenethyOphenyO-N'-[2-{^^ 




F 



OH 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 4-f luoro-p.p-dimeth- 
ylphenethyiamine instead of decylamine. m.p. 179-180^0 

iH-NMR(6 ppm. CDCI3) 7.14-7.20(m. 4H). 708(t J=7Hz, 1H). 6.87-6.96(m. 3H). 6.74(s. 2H). 5.08(s, 1H). 5.00(s, 
1H). 3.95-4.05(m, 1H). 3.30(d, J=6Hz, 2H). 2.70-2.80(m. 4H). 1.36(s, 18H), 1,24(s. 6H) 
IR(cm-^) 3638. 3370. 1644, 1653, 1613, 1436. 1231. 1166. 833. 762 

Example 141 

N-[2-(3,5KJi4ert-butyl-4-hydraxyphenethyOphenyI]-N'-[2-[4-(1-pyrrolidinyOphenyl]-2-meth^ 



The title compound was prepared In a similar manner to that mentioned in Example 11, using 1-[4-(1-amina-2- 
m6thyl-2-propyl)phenyl]pyn'olidine instead of decylamine. 
m.p 195-196*»C 

^H-NMR(6 ppm, CDCI3) 702-7.18(m, 6H), 6.77(s, 2H), 6.43(d. J=9H2, 2H), 5.08(S, 2H), 4.14(t, J=6Hz. 1H), 3.28(t. 
J=6Hz, 2H), 3.22-3.25(m, 4H). 2.70-2.78(m, 4H). 1.97-2.01(m, 4H), 1.37(s, 18H). 1.23(s, 6H) 
IR(cm-^) 3642, 3354. 1642. 1615. 1562. 1524, 1369. 1234, 814. 750 




OH 
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Example 142 

N-[2-(3,5<li-tei14>utyl-4-hydrQxyphenettiyt)phenyq-NX14>enzyl-3^ 




xvo< 



OH 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 3-amino-1 -benzyl- 
piperidine instead of decylamine. 

^H-NMR(6 ppm. CDCI3) 7.20-7,40(m. 9H). 6.79(s. 2H). 5.12(bs. 1H). 5.09(s, 1H). 3.87-3.96(m, 1H), 3.49(bs. 1H). 
3.37(d, J=13Hz. 1H). 3.28(d, J=13Hz, 1H). 2.70-2.90(m, 4H), 2.40-2.50(m. 2H). 1.30-1 .70(m, 24H) 
IR(cm-^) 3632. 3338. 2948. 1639. 1542, 1435. 1234, 744, 699 

Example 143 

N-[2-(3,5<Ji-tert-bLityl-4-hydroxyphenethyl]phenyl]-N'-[2-(2-fluorophenyl)-2-methylpropyq^ 




OH 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using 2-f luoro-p,p-dim6th- 
yiphenethytamine instead of decylamine. m.p. 182-183''G 

1H-NMR(6 ppm. CDCI3) 6.88-7.21 (m. 8H). 6.75(s, 2H), 5.07(8, 1H), 5.02(s. 1H), 4.02-4.09{m, 1H), 3.50(d. J=6Hz, 
2H), 2.67-2.78(m, 4H), 1.36(s. 18H), 1.33(s. 6H) 
IR(cm-i) 3650, 3330, 2960, 1640, 1575, 1445, 1255, 765 
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Example 144 

N-[2-(3,5<ii-tert-butyl-4-hydrQ)cyphene%0phenyQ-N42K3-fl^ 




OH 



The title compound was prepared In a similar manner to that mentioned in Example 1 1 , using 3-f luoro-p,p-dimeth- 
ylphenethylamine instead of decylamina m.p. 165-166''C 

^H-NMR(6 ppm. CDCI3) 7.04-7.23(m. 4H). 6.80-7.00(m. 4H). 6.74(s, 2H), 5.08(S. 1H). 4.94(s. 1H). 3.98(t, J=6Hz, 
1H), 3.32(d, J=6Hz. 2H). 2.68-2.79(m, 4H), 1.36(s, 18H), 1.25(S, 6H) 
IR(cm-^) 3640. 3350, 2970. 1645, 1615, 1590, 1560, 1440, 910. 765, 700 

Example 145 

N-[2-(3.5-di-tert-butyl-4-hydrQxyphenethyl)phenyl]-N'-(1-ben2yl-4-piperidyl)-N'-ethylurea 




OH 



The title compound was prepared in a similar manner to that mentioned In Example 1 1 . using 4-ethylamino-1 -ben- 
zylpiperidine Instead of decylamine. m.p. 149-15VC 

^H-NMR(6 ppm, CDCI3) 7.72(d. J=8Hz. 1H), 7.15-7.33(m, 7H), 7.07(t. J=7Hz, 1H), 6.83(s, 2H), 5.91 (bs, 1H). 
5.07(s, 1H), 4.16-4.38(m. 1H). 3.48(s. 2H), 3.02(q, Jb7Hz, 2H), 2.93(d, Jb12Hz, 2H). 2.82(bS, 4H), 2.03-2.10(m, 
2H). 1.60-1.75(m, 4H). 1,37(s, 18H). 1.16(t. J=7Hz. 3H) 
IR(cm-^) 3334. 2954. 1631. 1520, 1502, 1263. 1202. 743 
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Example 146 

N-[2-(3,5-di-tert4)utyl-4-hydroKyphenethyl)phenyIJ-NH1*^ 



10 



15 



20 




30 



The title compound was prepared In a simitar manner to that mentioned in Exanple 11, using 143enzyl-4-pro- 
pytaminopiperidine instead of decylamine. 

^H-NMR(6ppm, CDCIa) 776(d. J=7Hz. 1H). 7.10-7.35(m, 7H). 7.04(td. J=6. 1Hz. 1H). 6.87(s, 2H), a07(bs. 1H). 
5.06(8. 1H), 4.12-4.23(m, 1H), 3.48(s. 2H). 3.04(bt J=8Hz, 2H). 2.94(d. J=12Hz, 2H), 2.81(s. 4H), 2.00-2.10(m, 
2H). 1.50-1.75(m, 6H). 1.39{s. 18H), 0.86(t. J=7Hz, 3H) 
IR{cm-^) 3634. 3450, 2956, 1650, 1509, 1451, 1234, 742 

Example 147 

N-[2-(3.5Kfi-tert4)utyM-hydrQxyphenethyl)phenyl]-NX1-benzyl-4i>tpe 



35 



40 



45 




SO 



OH 



55 



The title compound was prepared in a similar manner to that mentioned In Example 11, using 1-benzyl-4-[(2-pro- 
pyl)amino]piperidine instead of decylamine. 

^H-NMR(6 ppm, CDQa) 7.65(d. J=8Hz. 1H), 7.10-730(m, 7H), 7.04(td, J=7, 1Hz. IN), 6.89(s, 2H), 6.03(bs. 1H), 
5.05(s. 1H), 3.70-3.90(m, 2H). 3.47(S. 2H). 275-2.98(m, 6H). 1.90-2.05(m, 4H), 1.55-1.70(m, 2H), 1.39(s, 18H), 
1.31(d. J=7Hz, 6H) 

IR(cm-^) 3450, 2954. 1650. 1521, 1451. 1237, 744 
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Example 148 

N-p-(3,5<li-tert-biityl-4-hydrQxyphen6thyOphenyq-N*-[1-(2-fl^ 




The title compound was prepared in a similar manner to that mentioned In Example 1 1 . using 4-amino-l -(2-f luor- 
obenzyl)plperidine instead of decylamine. 
m.p. 136-137*»C 

^H-NMR(5 ppm, CDCI3) 7.14-7.34(m, 6H), 6.95-7.10(m, 2H), 6.77(s, 2H), 5.10(S. 1H). 4.99(s, 1H). 4.10(d. J=8Hz. 
1H). 3.55-3.71(m, 1H), 3.52(s, 2H). 2.68-2.88(m. 6H). 2.07-2.17(m. 2H), 1.82-1.90(m, 2H). 1.37(s, 18H), 1.24- 
1.35(m, 2H) 

IR(cm-i) 3640, 3340, 2960, 1650, 1590, 1570. 1495. 1235, 765 
Example 149 

N-[2-(3,5-di-tert-butyl-4-hydrQxyphenethyl)phenyl]-N'-I1-(3-fluorobenzyl)-4-piperidyl]urea 




OH 



The title compound was prepared in a similar manner to that mentioned In Example 11, using 4-amlno-1-(3-fluor- 
obenzyl)piperidine Instead of decylamine. m.p. 99-1 OO^C 

^H-NMR(6 ppm, CDCI3) 7.15-7.27(m, 5H), 7.67-7.04(m, 2H). 6.86-6.94(m, 1H), 5.10(s, 1H), 4.12(d, J=8Hz. 1H), 
3.57-3.70(m. 1H), 3.42(s, 2H), 2.66-2.86(m, 6H), 2.06(t, J=12Hz. 2H). 1.86(d. J=12Hz, 2H), 1.38(s, 18H), 1.24- 
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1.35(m. 2H) 

IR(cm-^) 3635, 3340. 2950. 1640. 1590. 1565. 1490. 1440. 1235, 880. 750. 690 
Example 150 

5 

N-[2-(3,5<ll-tert-bLrtyl-4-hydrQxyphenethyl)phenyO-N41-(^ 



10 



15 



20 




OH 



25 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 4-amino-1-(4-chlo- 
robenzyQpiperidine instead of decylamine. 
m.p. 184-185»C 

30 ^H-NMR(6 ppm, CDCIg) 7.15-7.32(m, 8H), 6.77(s, 2H), 5.10(s, 1H). 4.98(s, 1H). 4.09{d. J=8Hz. 1H). 3.57-3.70(m. 
1H). 3.39(8, 2H), 2.74-2.87(m, 4H). 2.69(d, J-IIHz. 2H). 2.04(t. JollHz. 2H), 1.8M.88(m, 2H), 1.37{s, 18H), 
1.14"1.22{m. 2H) 

IR(cm"i) 3645. 3360. 2940. 1640. 1590. 1555. 1490. 1435, 1295, 1235. 1095. 750 
35 Example 151 

N-[2-(3.5<li-tert-butyl-4-hydroxyphenethyi)phenyl]<N41-(3.4KiifluoK)benzyO-4-pi^^ 



40 



45 



SO 




OH 



55 

The title compound was prepared in a simitar manner to that mentioned in Example 1 1 . using 4-amino-1 -(3,4-dif- 
luorobenzyl)piperidine instead of decylamine. 
m.p. 155-156X 
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iH-NMR(6ppm, CDCI3) 6.92-7.28(m, 7H). 6.77(s, 2H). 5.10(s. 1H). 4.97(s. 1H), 4.08(d. J=8Hz, 1H). 3.58-3.72(m, 
1H). 3.37(s. 2H), 2.74-2.87(m. 4H), 2.05(1, J=11Hz. 2H). 1,82-1.90(m. 2H), 1.38(s, 18H), 1.24-1.35(m, 2H) 
IR(cm-^) 3650, 3370, 2965. 1645, 1570, 1525, 1440. 1295, 1240, 885. 785, 765 

5 Example 152 

N-[2-{3.5<ll-terl-butyl-4-hydraxyphenethyOphenyl)-N41-(44luaophOT 



10 



15 



20 



25 




OH 



30 The title oompound was prepared in a similar manner to that mentioned in Example 1 1 , using 4-amino-1-(4-fluor- 
ophenethyl}piperidine instead of decylamine. 
m.p. 117-119*0 

^H-NMR(6 ppm, CDOI3) 7.10-7.20(m. 6H), 6.94(td. J«7, 2H2. 2H). 6.78{s. 2H). 5.11(s. 1H), 5.04(bs. 1H). 4.13(lxJ. 
35 J=8Hz. 1H). 3.58-3,70(m. 1H), 2.70-2.90(m, 8H), 2.45-2.55(m, 2H), 2.08-2.12{m, 2H), 1.85-1 .95(m. 2H). 1.30- 
1.40(m, 2H), 1.38(s,18H) 

IR(cm-^) 3630, 3314, 2948, 1634, 1565, 1510, 1228, 748 
Example 153 

40 

N-[2-(3.5-di-tert-lxjtyl-4-hydrQxyphenethyl)phenyl]-N'-[1-(3,5<lifluorobenzyl)-^ 




OH 
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The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using 4-amino-1-(3,5-dlf- 
luorobenzyl)piperidine instead of decylamine. 
m.p. 119-120'C 

5 1 H-NMR(6 ppm. CDCI3) 7. 1 7-7.28(m. 4H), 6.82(d, J=6Hz. 2H), 6.77(s, 2H), 6.62-6.69(m, 1 H). 5.1 1 (s, 1 H). 4.97(s, 

1H). 4.09(d, J=:8Hz. 1H). 3.58-3.71 (m. 1H), 3.40(s, 2H), 2.66-2.88(m. 6H). 2.07{t. J=11Hz. 2H), 1.83-1.92{m, 2H), 
1.38(s, 18H). 1.25-1.36(m, 2H) 

IR(cm-i) 3640. 3350, 2960, 1635. 1605, 1505. 1440, 1325, 1235, 1120, 995. 855 
10 Example 154 

2-[N-[2-(3,5<ii-tert4)utyl-4-hydroxyphenethyQphenyQcarbamoyl]-cls-decahydroquinoline 



IS 



20 



25 




OH 



30 

The title conpound was prepared in a similar manner to that mentioned in Example 1 1 , using cis-decahydroquin- 
oline instead of decylamina m.p. 132-133''C 

35 ^ H-NMR(6 ppm, CDCI3) 7.64(d, J=8Hz, 1 H), 723-7.30(m. 2H), 7.1 1 (t. J=7Hz, 1 H). 6.93(s. 2H). 5.94(s. 1 H). 5.1 4(s. 
1H). 4.09-4.20(m, 1H), 3.48-3.59(m. 1H). 2.83-2.94(m. 5H), 1.50-2.00{m, 9H), 1.45(s, 18H). 1.24-1.42{m, 4H) 
IR(cm-^) 3640. 3320, 2925. 2860. 1630. 1515. 1435. 1360. 1275. 1235. 1160. 755 

Example 155 

40 

N-[2-(3.5<li-tert-butyM-hydrQxyphenethyl)-3-fluoroph6nyq-N'-(14)enzyl-4-pip^^^ 
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The title compound was prepared in a similar manner to that mentioned in Example 108, using 4-(2-amino-6-fluor- 
ophenethyl)-2.6-di-tert-butyiphenol instead of 4-(2-amino-3,Mif luorophenethyl)-2,6-di-tert-butylphenol. 
m.p. 103-105*0 • 

5 ^ H-NMR(6 ppm. CDC^) 7.20-7.35(m, 5H), 7.1 3(t, J=8Hz. 1 H), 7.03(d. J=8Hz. 1 H). 6.93(t. J=9Hz, 1 H), 6.75(s. 2H). 
5.13(s, 1H).4.60(bs. 1H). 3.95(bd, J=8Hz. 1 H). 3.54^.66(m, 1H),3.44{s,2H).2.70-2.90{m, 6H). 2.00-2.1 0(m, 2H), 
1.80-1.90(m. 2H), 1.30-1.40(m, 2H). 1.36(s. 18H) 
IR(cm'^) 3630, 3300. 2948, 1632, 1565, 1452, 1235. 699 

10 Example 156 

N-[2-(3.5<li-tert-butyl-4-hydrQxyphenethyOphenyl]-N'-I1-(4-fluorobenzyO-4i)iperldyl]-N'-met^^ 



20 



25 




\ 



OH 



The title compound was prepared In a similar manner to that mentioned In Example 1 1 . using 1 -(4-f luorobenzyl)-4- 
(m6thylamino)plperidlne instead of decylamlna m.p. 177-178'>C 

35 ^H-NMR(6 ppm, CDQa) 7.63(d. JaSHz. 1H), 7.17-7.28(m, 4H). 7.08-713(m. 1H). 6.95-703(m, 2H), 6.78(s, 2H). 
5.61(s. 1H). 5.08(s. 1H), 4.17-4.28(m, 1H). 3.43(s. 2H), 2.90(d. Jo12Hz. 2H). 2.81(8, 4H). 2.50(S. 3H). 1.98-2.07(m. 
2H), 1.54-1.68(m. 4H), 1.35(S, 18H) 

IR(cm-^} 3630. 3330. 2970, 1635. 1520, 1440, 1330. 1230. 1050. 760. 
40 Example 157 

N-[2-(3,5-dl-tert-butyl-4-hydroxystyryl)phenyQ-N'-[1-(4-fluorDbenzyl)-4-plperidyll 



so 



55 




OH 
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The title compound was prepared in a similar manner to that mentioned in Example 101, using 1-{4-fluorobenzyO- 
4-(methylamino)piperldlne instead of 2-(aminomethyl)pyridine. m.p. 174-175**C 

^H-NMR{6ppm. CDCI3) 7.79(d, J=8Hz, 1H). 7.45(dd, J=7, 1Hz, 1H). 7.31(s, 2H). 7.20-7.30(m, 3H). 7.05-7.13(m. 
5 1H). 6.93-7.03(m, 4H), 6.38(s. 1H), 5.32(s. 1H), 4.14-4.26(m. 1H). 3.46(s. 2H), 2.85-2.96(m, 5H). 1.99-2.10(m, 2H), 

1.63-1.82(m, 4H), 1.46(s, 18H) 

IR(cm-^) 3640, 3450, 2960, 1640, 1510, 1225. 1160, 1045, 965, 760 
Example 158 

10 

N-[2-(3,5Kli-tert4Dutyl-4-hydroxystyryOphenyn-NH1*enzyl^13iperidyl)-^ 



IS 



20 



25 




30 

The title conrpound was prepared in a similar manner to that mentioned in Example 101, using 1-benzyl-4-(meth- 
ylamino)piperldine instead of 2-(aminomethyl)pyridine. 
m.p. 163-164«C 

35 1 H-NMR(6 ppm. CDCI3) 7.78(d. J»7Hz. 1 H). 7.45(dd, J08, 1 Hz. 1H), 7.20-7.35(m. 8H). 7.04-7.12(m, 1 H). 7.00(d. 
J=16Hz, 1H), 6.93(d. J=16Hz, 1H). 6.38(s, 1H). 5.32(s, 1H), 4.14-4.27(m, 1H), 3.48(8, 2H). 2.94(d. J=12Hz, 2H), 
2.90(S. 3H). 2.00-2.11(m, 2H), 1.60-1.84(m. 4H), 1.46{s. 18H) 

IR(cm-l) 3625, 3440, 3260, 2960, 1635, 1530, 1485, 1240, 1150. 1045, 960. 755. 745. 700 
40 Exanrrple 159 

2-[N-[2-(3,5<Ji4ert-butyl-4-hydroxystyryl)phenyl](»rtDamoyl]-ds-decahydroquinoIine 



46 



SO 



55 




OH 
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The title compound was prepared in a similar manner to that mentioned In Exanple 101 . using cis-decahydroqui- 
noline instead of 2-(aminomethyl)pyridine. 

^H-NMR(6ppm. CDCI3) 7.71(d. J=8Hz, 1H), 7.46(d. J=6H2, 1H). 7.33(s. 2H), 7.20-7.28(m, 1H), 7.05-7.11(m. 1H), 
5 7.00(d. J=16Hz, 1H), 6.93(d. J=16Hz. 1H), 6.41 (s. 1H). 5.32(s, 1H). 3,85^.07(m. 2H), 1.68-1.97(m, 5H). 1.47- 

1.64{m, 5H), 1.47(8. 18H), 1.18-1.43{m, 3H) 

IR(cm-^) 3640, 3450. 3300. 2930. 2870. 1645. 1525. 1445. 1240, 1160. 965, 755 
Exanple 160 

10 

N-[4-(3,5Kii-tert-butyl-4-hydraxyphen6thyOphenyl]-N'<14}enzyl-4i^^ 



75 



20 



25 



30 




OH 



35 The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 4-(4-aminophene- 
thyl)-2,6-di-tert-butylphenol instead of 4-(2-anftinophenethyO-2,6-dl-tert-butylphenol and using 4-amino-1-benzylpiperi- 
dine instead of decylamine. m.p. 195-197''C 

^H-NMR(6 ppm. CDCI3) 7.22-7.34(m. 5H). 7.15{s, 4H). 6.92(S. 2H). 6.10(s. 1H). 5.06(s. 1H). 4.56(d. J=8Hz. 1H). 
40 3.66-3.78(m. 1H). 3.49(s. 2H). 2.75-2.90(m. 6H). 2.07-2.18(m, 2H). 1.91-1.99(m. 2H), 1.36-1.47(m. 2H). 1.43(s. 
18H) 

IR(cm-i) 3620, 3378. 2946. 1659, 1604, 1542, 1515. 1435. 1324, 1234. 740 



45 



50 



55 
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Example 161 

N-[2-(3.5<fi4ert4)ulyl-4-lTydrQxyphGnethyOphenyll-N'-aIlylure^ 




The title compound was prepared in a similar manner to that mentioned In Example 1 1 , using allylamine instead of 
decylamine. m.p. 169-172''C 

^H-NMR(6 ppm, CDCI3) 7.16-7.32(m. 5H). 6.78(s. 2H), 5.73-5.85(m, 1H), 4.96-5.14(m. 3H). 4.20-4.26(m. 1H), 

3.73-3.80(m. 2H), 2.76-2.90(m. 4H). 1.37(s. 18H) 

IR(cm-^) 3632, 3334. 2956, 1653, 1587. 1570, 1561, 1436, 1235, 924. 769 

Example 162 

N-[2-(3,5<y-tert4)utyl-4-hydrQxyphenethyOphenyO-NX4-nftrophenelhyl)ur 




The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using 4-nitrophenethyl- 
amine Instead of decylamine. m.p. 134-136''C 

^H-NMR{6 ppm, CDCI3) 8.08(d, J=8Hz. 1H). 7.10-7.29(m, 6H), 6.75(s. 2H), 5.12(s. 1H). 5.05(s. 1H), 4.28(t, J=6Hz, 
1H). 3.39{1ri. J=7. 6Hz. 2H), 2.73-2.90{m. 6H), 1.35(s. 18H) 
IR(cm-^) 3630, 3314, 2954, 1639, 1561. 1519. 1436, 1347, 753 
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Example 163 

N-[2-(3,5<IMert-butyl-4-hydraxyphenetlTyO-6-methQxyphe 

5 



10 



15 




OH 



The title compound was prepared in a similar manner to that mentioned in Example 1 08. using 4-(2-amino-3-meth- 
25 oxyphen6thyl)-2,6-di-tert-butylphenol instead of 4-(2-amino-3.5-difluorophenethyl)-2,6-di-tert-butylphenol 
m.p. 184-185*C 

^ H-NMR(5 ppm. CDCI3) 7.20-7.30(m, 6H), 6.88(d. J=8Hz. 1 H), 6.80(s. 2H). 6.77(d. J=8Hz, 1 H), 5.07(s. 1 H). 4.88(s. 
1H). 4.09(d, J=:8Hz, 1H). 3.76(s. 3H). 3.60-3.70(m. 1H), 3.43(S. 2H), 2.86-2,90(m. 2H). 2.70-2.77(m. 4H). 2.05(t. 
30 J0IIHZ, 2H), 1.86(d. J»10Hz. 2H). 1.38(8. 18H), 1.25(q. JolOHz, 2H) 

IR(cm-^) 3638. 3308, 1653, 1589. 1563. 1556. 1468. 1454. 1435, 1260, 1232. 738 

Exanple 164 

35 N-[2-(3,5<li-tert-butyl-4-hydrQxyphenetMphenyQ-N'-[endo-9-(4-f luorobenzy^ ]non-7-yl]urea 



40 



45 



50 




OH 



55 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using endo-7-anrttno-9-(4- 
fluorobenzyl)-3-Qxa-9-azabicyclo[3.3.1]nonane instead of decylamine. 
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^H-NMR(6 ppm. CDCI3) 7.18-7,29(m, 6H). 7.06{d. J=11Hz. 1H), 6.99(d, J=9H2, 1H), 6.96(d, J=9Hz. 1H), 6.83(s, 
2H). 5.22{s. 1H), 5.09{s. 1H). 4.37(dd, J=17. 7Hz. IH). 3.73(d. J»15Hz, 2H). 3.71(8. 2H), 3.39(d, J=11Hz. 2H). 
2.84-2.87(m. 2H). 2.76-2.79(m. 2H), 2.52(8, 2H), 2.30-2.37(m. 2H). 1.39(8. 18H), 1.31-1.40(m. 2H) 
IR(cm-^) 3636. 3324, 1652. 1525, 1511. 1506, 1436, 1223, 787. 759 

Example 165 

N-[2-(3,5Kdi-tert4)utyl-4-hydrQxyphenethyO-4,6KJifluorophe^ 



15 



20 




The title cornpound was prepared In a similar manner to that mentioned in Example 108, using 1-benzyl-4-(meth- 
30 ylamino)piperidlne instead of 4-amino-1 -benzylpiperidine. m.p. 1 87-191 ""C 

^H-NMR(6 ppm. CDCI3) 7.20-7.40(m, 5H), 6.70-6.80(m. 4H), 5.09(s, IH), 4.91(bs. IH). 4.10-4.23(m. IH), 3.47(s. 
2H). 2.90-3.00(m, 2H), 2.80-2.90(m. 4H), 2.58(8, 3H). 2.a0-2.10(m, 2H). 1.60-1.80(m, 4H). 1.36(s. 18H) 
IR(cm-^) 3616, 3312. 1638. 1510. 1436. 1323, 1118 

35 

Example 166 

2-[N-[2-(3.5<li-tert-butyl-4-hydroxyphen6thyO-4.6-difluorophenyQcart)^^ 

40 




The title compound was prepared in a similar manner to that mentioned in Example 108, using cis-decahydroqui- 
noline instead of 4-amino-l -benzylpiperidine. 
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m.p. 83-85»C 

^H-NMR(6 ppm. CDCI3) 6,83(s. 2H). 6.70-6.80(m, 2H), 5.26(bs. 1H), 5.09(8, 1H), 4.05(b6, 1H). 3.49(bs. 2H), 2.70- 
2.90(m, 5H). 1 .84-1 .94(m. 1H). 1 .65-1 .80(m, 4H). 1.20-1.60(m. 8H), 1.39(8, 18H) 
5 IR(cm-^) 3588, 3316. 2924, 1713, 1638, 1511, 1435, 1120 

Example 167 

N-[2-(3,5-di-tert-butyl-4-hydroxyphene%H.6<lifluo«)phenyl]-N'-^ 

10 



IS 



20 




OH 



N-[2-(3.5-di-tert-butyl-4-lTydrQxyphene%l)-4.6-diflu<)rophenyl]-NH143en (1.15 g) was sus- 

pended in ethanol (20 ml) and heated at 50X to dissolve it. To the solution was added 4N hydrochloric add/ethyl ace- 
30 tate solution (anhydrou8)(0.5 ml). This solution was concentrated to a volume of 5 ml, cooled to O-S'C and allowed to 
stand for 4 hrs. The resultant crystals were filtered and dried to afford the title compound (1 .00 g, 81%). 
m.p. 170-175*0 

^H-NMR(6 ppm, CDCI3) 12.09(t>s. 1H), 7.55(d, J06H2. 2H), 7.30-7.40(m. 3H), 6.84(s, 2H), 6.72(d, J=8Hz, 1H). 
35 6.65(1d. J=8. 2Hz, 1H). 5.10(s, 1H), 4,12(d. J»7H2, 1H), 3.75-3.86(m, 1H). 3.35-3.40(m. 2H), 2.65-2.85(m, 6H). 
2.10-2.25(m, 4H). 1.39(s, 18H) 

IR(cm-^) 3430. 3300, 2952, 1680, 1554. 1436, 1236. 1122 
Example 168 

40 

N-[2-(3.5-di-tert-butyl-4-hydroxyphen6thyO-6-methylphenyq-N'-(1-k>enzyl-4-pip 



45 



so 



55 




OH 
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The title compound was prepared in a similar manner to that mentioned in Example 1 08. using 4-(2-amino-3-meth- 
ylphenethyl)-2.6-di-tert-butylphenol instead of 4-(2-amino-3.5-dlfluorophenethyl)-2,6-di-tert-butylphenol. 
m.p. 185-186"C 

5 1 H-NMR(6 ppm, CDCI3) 7.04-7.34(m, 8H), 6.78(s. 2H), 5.08(s, 1 H), 4.83(s, 1 H). 3.90(d. J=8H2. 1 H). 3.57-3.72(m, 

1H), 3.42(3. 2H), 2.62-2.90(m. 6H), 2.19(s, 3H), 2.03(dd, J«12. 11Hz, 2H), 1.83(d. J-IIH2, 2H). 1.38(8. 18H), 1.16- 
1.32(m. 2H) 

IR(cm-^) 3638. 3324, 2950, 1639. 1555. 1436, 1233. 769. 734. 698 
10 Example 169 

N-[2-(3.5<ji-tert4)utyl-4-hydraxyphenethyO-4,6Klifluorophenyl]-N-(1-benzyl-4-piperld 



15 




OH 



N-[2-(3,5<ii-tert-butyl-4-hydroxyphenethyl)-4,6-drfluorophenyl]-N'-(1-benzyJ-4iDiperW^ (0.50 g) was sus- 
pended in ethanol (1 0 mi) and heated at 50''C to dissolve it. To the solution was added methanesuKbnic acid (56 and 
35 this solution was concentrated. The concentrate was dissolved with a mixed solvent of ethyl acetate (1 ml) and diiso- 
propylether (3 ml). The solution was cooled to 0-5''C and allowed to stand ovemight. The resultant crystals were filtered 
and dried to give the title compound (0.51 g. 87%). 
m.p. 252-254«C 

40 ^H-NMR(6 ppm, CDCI3) 10.23(bs. 1H). 7.30-7.45(m, 5H). 6.80-6.92(m, 3H). 6.57-6.68(m, 1H). 5.10(s, 1H). 
4.30(bs, 1H), 4.12(bs. 1H). 3.74-3.88(m. 1H), 3.40-3.50(m. 2H). 3.20-3.32(m. 1H). 2.60-2.80(m, 9H), 1.90-2.15(m. 
4H), 1.39(s. 18H) 

IR(cm-^) 3262. 2954, 1657. 1562. 1438. 1220. 1163, 1119. 1041 
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Example 170 

(S)-N-[2-(3.5<li4ei143utyt-4-hydroxyphenethyl)p 

5 



10 



IS 



20 




The title compound was prepared in a sintilar manner to that mentioned in Example 1 1 , using (S)-a-phenylglycine 
25 methyl ester instead of decylamlne. 
m.p 145-150'C 

^H-NMR(6 ppm. CDCI3) 7.170-7.34(m, 9H). 6.76(s, 2H). 5.51(d. J=8Hz. 1H). 5.23(d. J=7Hz. 1H), 5.13(s. 1H), 
5.09(s. 1H). 3.68(s. 3H). 2.74-2.88(m. 4H). 1.35(s. 18H) 
30 IR(cm-^) 3644, 3345. 2944. 1752. 1644. 1546. 1436. 1211 

Example 171 

N-[2-(3.5-di-tert-bulyl-4-hydroxyphenethyOphenyl]-N'-(2.4<limethyl-1,8-naphthyridin-7-yl)ur 

35 



40 



45 



50 




OH 



55 The title compound was prepared in a similar manner to that mentioned in Example 11. using 7-amino-2,4-dime- 
thyl-1.8-naphthyridine instead of decylamine. 
m.p 235-237'C 

^H-NMR(6 ppm. CDCI3) 8.22(d, J=9Hz. 1H). 7.86-7.96{m. 1H), 7.10-7.30{m. 3H). 7.02(s, 1H), 6.80(s. 2H), 4.93(s, 
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1H). 3.15-3.27(m. 2H), 2.90-3.01 (m. 2H). 2.62(8, 3H), 2.56(bs, 3H). 1.23(s. 18H) 
IR(cm-^) 3636. 2952, 1687. 1615. 1599. 1560. 1527. 1403. 1307. 751 

Example 172 

N-[2-(3,5<ii4ert4}utyl-4-hydrQ}cyphenethyl)phenyQ-NHbi^ 




The title compound was prepared in a similar manner to that mentioned in Example 11, using 1-aminobicy- 
clo[3.3.0]octane instead of decylamine. 

^H-NMR(6ppm. CDCIg) 7.14-7.29(m, 4H), 6.80(s,2H), 5.11(s. 1H),5.060(s. 1H). 4.15(d, J=8Hz. 1H). 3.62-3.72(m, 
1H), 2.75-2.88(m. 4H). 2.34-2.45(m, 1H). 1.87-2.01(m, 2H). 1.72-1.83(m, 1H). 1.43-1.63(m, 4H), 1.38(s, 18H). 
1. 07-1. 31 (m, 3H) 

IR(cm'^) 3634. 2948. 2864. 1637. 1563. 1434, 1231, 760 
Example 173 

(S)-N-[2-(3.5<li-tert-butyl-4-hydroxyphenethyl)phenyl]-N'-(a4)enzyloxycartx)nyl)ben2ylurM 




OH 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using (S)-a-phenylglycine 
benzyl ester instead of decylamine. 
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m.p. 132-134'C 

lH-NMR(6 ppm, CDCI3) 7.13-7.33(m. 14H), 6.75(s, 2H), 5.57(d, J=8Hz. IH). 5.27(d. J»7Hz. 1H), 5.15(s. 1H). 
5.11(s, 2H). 5.08(s, 1H). 2.74-2.87(m, 4H). 1.34(s. 18H) 
5 lR(cnT^) 3642, 3344. 2944. 1749. 1643. 1587, 1553, 1 168, 749, 697 

Example 174 

1-[N-[2-(3.5<li-tert4xJtyl-4-hydroxyphenethyl)phenyQ(»r^^ 

10 



IS 



20 



25 




The title compound was prepared in a similar manner to that mentioned in Example 11, using 2-6thylpiperidine 
instead of decylamine. m.p. 137-138''C 

30 

^H-NMR(5 ppm, CDCI3) 7.52-7.58(m, IH), 716-7.23(m. 2H). 7.04-7.10(m, 1H), 6.84(s. 2H), 5.78(s, IH). 5.08(s, 
IH), 3.91-4.00(m. IH). 3.51-3.61(m, 1H), 2.76-2.87(m, 5H). 1.45-1.80(m, 8H), 1.38(s. 18H). 0.86(t. J=7Hz. 3H) 
IR(cm-^) 3460, 3300, 2960. 1640. 1510. 1490, 1455. 1250, 885. 765 

35 Example 175 

1-[N-[2-{3,5<li-tert-butyl-4-hydroxyphenethyOphenyQcart>amoyl]-^ 



40 



45 



SO 




OH 



55 

The title compound was prepared in a similar manner to that mentioned in Example 11, using S-methylpiperidine 
instead of decylamine. 
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^H-NMR(6 ppm. CDCI3) 7.49-7.54(m, 1H), 7.16-7.24(m. 2H), 7.07-7.13(m, 1H), 6.83(8, 2H), 5.72(s, 1H), 5.09(8, 
1H). 3.80-3.87(m, 1H), 3.46-3,54(m, 1H). 2.82(s, 4H), 2.70-2.82(m, 2H), 2.35-2.44(m, 1H), 1.76-1 .84(m, 1H), 1.40- 
1.67(m, 3H). 1.38(8, 18H). 1.02-1.14(m. 1H), 0.88(t, J«6Hz, 3H) 
iR(cm'i) 3645. 3430. 3310. 2960, 2870. 1640. 1525. 1435. 1250. 1150. 750 

Example 176 

1-[N-[2-(3.5<li-tert-biftyl-4-hydrQxyphenetliyOphen^ 



The title compound was prepared In a similar manner to that mentioned In Example 11, using 2-[2-(benzy- 
loxy)ethyl]methylplperidine instead of decylamine. 
m.p. 113-114'C 

^H-NMR(6 ppm, CDCI3) 7.53(d. J=8H2, 1H). 7.02-7.22(m. 8H), 6.89(8, 2H). 6.74(l>s. 1H), 5.05(8. 1H). 4.35-4.44(m. 
2H). 4.23-4.32(m. 1H), 4.03-4.15(m. 1H). 3.44-3.59(m. 2H). 2.63-2.77(m. 5H). 2.00-2.12(m. 1H), 1.44-1.82(m. 7H). 
1.37(8. 18H) 

IR(cm-i) 3600, 3420. 2940. 2870. 1665. 1595. 1535. 1450. 1400. 1380. 1270, 1240, 1100. 765. 745 
Exanrple 177 

1-[N-[2-(3,5<li-tert-bLJtyl-4-hydroxyphenethyi)phenyqcart)amoyt]-3,3-dimethylptperidine 



The title compound was prepared In a similar manner to that mentioned in Example 1 1 . using 3,3'dimethylpiperid- 
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ine instead of decylamine. 

^H-NMR(6 ppm. CDCI3) 7.54(dd. J=8. 1Hz, 1H). 7.16-7.23(m, 2H). 7.04-7.12(m, 1H), 6.84(s, 2H), 5.77(s. 1H). 
5.08(s, 1H). 3.19{t. J=6Hz, 2H). 3.05(s. 2H). 2.82(s. 4H). 1. 52-1. 61 (m. 2H). 1.33-1 .43(m. 2H), 1.39(s. 18H). 0.92(s. 
6H) 

IR(cm'^) 3645. 3430. 3320. 2960. 2870, 1640. 1520, 1440, 1250. 1165. 755 
Example 178 

N-t2-(3.5<li-tert-butyl-4-hydraxyphenethyOphenyl]-N'-(4-fluorobenzy^ 




TTie title conpound was prepared in a similar manner to that mentioned in Example 11. using 4-fluoro-N-methyl- 
phenethylamme instead of decylamine. 

^H-NMR(6 ppm, CDCI3) 7.63(d, J=8Hz, 1H), 7.17-7.26(m. 4H), 7.11(dd. J=8. 7H2, 1H). 6.97(dd. J=9. 9Hz. 2H). 
6.75(s. 2H). 5.66(8. 1H), 5.06(8, 1H). 4.45(8. 2H). 2.73-2.84(m. 4H). 2.64(s, 3H). 1.33(s. 18H) 
IR(cm'i) 3645. 3430. 3320. 2965. 1650. 1515. 1440, 1380. 1300. 1230. 1160. 760 

Example 179 

N-|2-(3.5-di-tert-butyl-4-hydrQxyphenethyOphenyl]-NX3,4-m6thylenedlQxyt>^ 




103 



I 



EP0625507B1 

The title compound was prepared in a similar manner lo that mentioned in Example 1 1 , using 5-(methylaminome- 
thyl)-1.3-dioxaindane instead of decylamine. 
m.p. 152-153'C 

5 lH-NMR(6 ppm. CDCI3) 7.65(d, J=8Hz. 1H). 7.16-7.25(m. 2H), 7.10(dd. J=7. 7Hz. 1H), 6.76(s, 2H), 6.65-6.73(m. 

2H), 5.92(s. 2H). 5.69(s. 1H). 5.06(s. 1H), 4.39(5. 2H), 2.72-2.83{m, 4H). 2.66(S. 3H). 1.34(s. 18H) 

Example 180 

10 1-[N-[2-(3,5<li4ert4>utyl-4-hydroxyphenethyOphenyOcarbamoyl]-3-{benzy!cKy)piperidi^ 



IS 



20 



2S 




OH 



30 The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 34>enzylQxypiperid- 
ine instead of decylamine. 

^H-NMR(6 ppm, CDCI3) 7.44(d. J=8Hz. 1H), 7.22-7.34(m. 5H). 7.18(dd. J=7, 7Hz. 1H). 7.08(dd. Jc=7. 7Hz. 1H). 
6.80(s. 2H). 5.82(s, 1H). 5.06(s. 1H), 4.47-4,56(m, 2H), 3.68-3.76{m. 1H). 3.43-3.51 {m, 1H), 3.09-3.22{m, 3H), 
35 2.71 -2.83(m. 4H), 1 .61 -1 .96(m. 3H), 1 .38-1 .50(m. 1 H), 1 .36(8, 18H) 

IR(cm'i) 3625, 3280. 2960. 1635. 1525. 1490. 1445. 1245. 1045. 940. 765 

Example 181 

40 1 '[N-[2-(3.5<ii-tert4)utyl-4-hydrQxyphenethyQphenyqcart)am^ 



so 



55 




OH 
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The title compound was prepared in a similar manner to that mentioned in Exarnple 11, using 2-(2-hydroxye- 
thyl)piperidine instead of decylamine. 

^H-NMR(6 ppm. CDCI3) 7.46(d. J=8Hz. 1H), 7.16-7.24{m. 2H), 7.11(ddd. J=8, 7. 1Hz. 1H), 6.84(s. 2H), 6.00- 
6.21(br, 1H), 5.08(s, 1H). 4.51-4.62(m. 1H), 3.57-3.66(m. 1H), 3.48-3.18(m. 3H). 2.69-2.88{m. 5H), 1.40-2.03(m, 
8H), 1.38(s, 18H) 

IR(cm'^) 3640. 3320, 2950, 2870, 1640. 1530, 1440, 1275, 1230. 1175, 755 
Example 182 

1-[N-[2-(3,5Kli^ert4x4yl-4-hydroxyphen6thyOphenyqcaibamo^^ 




The title compound was prepared in a similar manner to that mentioned in Example 11, using 2-(2-acetoxye- 
thyl)piperidine instead of decytamine. 

^ H-NMR(6 ppm. CDCI3) 7.49(d, J-8Hz, 1 H), 7.17-7.23(m, 2H). 7.09(d, J=7H2, 1H), 6.84(6, 2H), 5.84(s. 1 H), 5.08(s. 
1H), 4.33-4.43(m, 1H). 4.00-4.16(m. 2H). 3.41-3.51(m, 1H). 2.76-2.90(m. 5H), 2.00-2.12(m, 1H). 1.97(s. 3H). 1.74- 
1.85(m, 1H), 1.38-1.72(m, 6H), 1.38(s, 18H) 

IR(cm-^) 3640. 3425, 2960. 2870, 1740, 1640. 1520. 1435. 1370. 1235. 750 
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Example 183 

N-[2-(3,5<fi4ert4)utyl-4-lTydroxyphenemyl)-5-chlc)rophen^ 



CI 




OH 



The title compound was prepared in a similar manner to that mentioned in Example 108, using 4-(2-amino-4-chlo- 
rophen0thyl)-2.6-di-tert-butylphenol instead of 4-(2-amino-3.5-difluorophenethyl)-2.6<li-tert-butylphenol. 
m.p. 155-156«C 

^H-NMR(6 ppm. CDCI3) 7.41(s, 1H), 7.22-7.31(m, 5H). 7.08(S, 2H). 6.77(s, 2H). 5.22(s, 1H), 5.12(s. 1H), 4.20(d, 
J=:8Hz. 1H), 3.45-3.65(m. 1H). 3.45(s. 2H). 2.75(s. 4H), 2.73-2.77{m, 2H). 2.04(t J=11Hz. 2H). 1.85(d. J=11Hz. 
2H), 1.38(s. 18H), 1.22-1 .42(m, 2H) 
IR(cm-^) 3645. 3370. 1633, 1545. 1438. 1234. 699 

Example 184 

N-[2-(3,5<ll-tert-butyl-4-hydrQxyphenethyO-5-chlorophenyQ-N42-(2-fluorophenyl)-2-^ 




The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using 2-f luoro-p.p-dimeth- 
ylphenethylamine instead of decylamine. 

1H-NMR(6 ppm, CDCI3) 7.53(d, J=8Hz. 1H), 7.17-7.28(m. 4H), 7.05-7.14(m, 2H). 6.94-7.03(m, 1H). 6.73(s. 2H). 
5.49(S, 1H). 5.01(s, 1H). 3.70(s. 2H). 2.73-2.83(m, 4H). 2.21(s, 3H), 1.37(s. 6H), 1.29(S, 18H) 
IR(cm-^) 3640, 3430. 2965. 1660, 1510. 1490. 1440. 1210, 760 
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Example 185 



N-[2-(3,5<ll-tert-butyl-4-hydrQxyphenetliyO-5-chloroph 
ny1)cyclopentyQmethylurea 



10 



IS 



20 




The title compound was prepared in a similar manner to that mentioned in Example 11. using 5-[1-(N-methytami- 
2s nomethyl)cyclopentyl]-1 ,3-dloxalndane instead of decylamine. 

^H-NMR(6 ppm, CDCI3) 7.45(d, J=7Hz. 1 H). 7.16-7.24(m, 2H), 7.06-7.13(m, 1H). 6.78(3, 1H), 6.72(s, 4H), 5.92{s, 
2H). 5,32(s. 1H). 5.03(S. 1H), 3.42(s. 2H), 2.73-2.82(s. 4H), 2.02(s. 3H). 2.58-2.98{m. 8H). 1.30(s. 18H) 
iR(cm-i) 3640. 3430, 2960, 1660. 1510. 1490. 1435. 1235. 1450, 760 



30 



Example 186 



N-[2-(3.5<li-tert-bulyl-4-hydroxyphenethyO-5K*ilaophenyl]-NXa-melhylbenz^ 



40 



4S 




OH 



so 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using a-methylbenzylamine 
instead of decylamine. m.p. 167-168<'C 

55 ^H-NMR(5 ppm. CDCI3) 7.12-7.33(m, 9H), 6.77(s, 2H), 5.15(s. 1H), 5.09(S, 1H), 4.96(dq, J=7. 7H2, 1H), 4.53(d. 
J=7H2. 1H), 2.70-2.82(m. 4H), 1.40(d. J=7H2. 3H). 1.37(s. 18H) 
IR(cm-^) 3625. 3320. 3275. 2960. 1630. 1565. 1435. 1235. 745. 700 
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Example 187 

N-[2-{3.5<li4ert-butyl-4-rvdrQxyphenefthyO^-chlo^^ 




OH 



The title conpound was prepared in a similar manner to that mentioned In Example 11, using N-methyl-3.4- 
dichioro-p,p-dimethylphenethylamine instead of decylamine. 

^H-NMR(6 ppm, CDCI3) 7.48(d. J=8Hz, 1H). 7.43(d. J=2Hz. 1H), 7.37(d. J=10Hz, 1H), 7.17-7.27{m. 3H). 7.09- 
7.15(m, 1H). 6.71(s. 2H), 5.38(S. 1H), 5.08(s. 1H), 3.48{s, 2H), 2,72-2.84(m. 4H). 2.13(s, 3H), 1.36(s, 6H), 1.29{s. 
18H) 

IR(Gm'^) 3640, 3430, 3330, 2970. 1660. 1515, 1480, 1450. 1440. 1310, 1250. 1030, 880. 760 
Example 188 

N-[2-(3,5KJI-tert*utyl-4-hydroxyphenethyO-5Krfilorophenyl]-N'-[4^^^^ 




OH 



The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using 3-methylamino-4-(4- 
f luorobenzyl)morphollne Instead of decylamine. 

^H-NMR(6ppm. CDCI3) 7.19-7.37(m, 4H). 6.80-€.89(m, 4H), 6.76(s, 2H), 5.1 1(s, 1H), 5.05(s, 1H). 4.96(bs, 1H), 
3.89(d. J=13Hz. 1 H). 3.74(dd, J=12, 3Hz. 1H), 3.64(d, J=12Hz. 1H), 3.31-3.42(m, 4H). 3.03(d. J=13Hz, 1 H), 2.70- 
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2.88(m, 4H). 2.48-2.56(m. 1H). 2.45(d. J0I2H2. 1H), 2.10{dt. Ja11, 3Hz, 1H). 1.37{s, 18H) 
Example 189 

5 N-[2-(3,5<li-tert-bLityl-4-hydrQxyphenethyO-5-<*ilorophenyll-N42-(3^ 



10 



15 



20 




OH 



25 

The title compound was prepared in a similar manner to that mentioned In Example 1 1 , using 3.4-dichloroN.a,a- 
trimethylbenzylamine instead of decylamine. 

1H-NMR(5 ppm. CDCI3) 7.36-7.42(m. 2H). 7.24-7.29(m, 1H), 7.09.7.17(m, 3H), 702-707(m, 1H), 6.79{s. 2H), 
30 5.52(8, 1H). 5.09(8. 1H). 2.81(s. 3H), 2.61-2.78(m, 4H), 1.63(8, 6H). 1.38(8. 18H) 

lR(cm-^) 3640, 3290. 2960. 2875. 1640. 1520. 1485. 1440. 1340, 1245. 1140. 1030. 755 

Example 190 

35 N-|2-(3,5<Ji-tert-butyl-4-hydr<»cyphenethyO-5-chlorophenyl]-N42-(^ 



45 



so 




OH 



55 

The title compound was prepared in a similar manner to that mentioned in Example 1 1 . using N-benzyl-N-ethyleth- 
ylenediamine Instead of decylamine. 
m.p. 132-133'»C 



109 



EP0 625507B1 

^H-NMR(6 ppm. CDCI3) 7.16-7,36(m. 7H), 6.92-6.98(m, 2H). 6.79(s. 2H). 5.12(bs. 1H). 5.09(8. 1H). 5.00-5.05(m. 
1H), 3.43(s, 2H), 3.21(td. J=6. 5Hz, 2H). 2.74-2.90(m, 4H). 2.46(t, J=6Hz, 2H), 2.37(q. J=:7Hz. 2H), 1.38(S. 18H). 
0.87(t. Jo7Hz, 3H) 

IR(cm'^) 3650. 3340, 3280, 2960. 2810. 1640, 1585. 1560, 1440. 1235. 1 150. 865. 745, 705 
Exarrple 191 

1-[N-[2-(3,5<li-tert4)utyl-4-hydroxyphenethyOphen^ 




The titie compound was prepared in a similar manner to that mentioned in Example 11. using 3-ethoxycait)onyl- 
piperidine instead of decylamine. 

30 

^H-NMR(6 ppm, CDCI3) 7.53(d, J=8H2. 1H). 7.15-7.22(m. 2H), 7.04-7.09(m. 1H). 6.84(s. 2H). 6.30(s, 1H), 5.07(s. 
1H), 4.06-4.15(m. 2H). 3.74-3.81(m. 1H), 3.30-3.42(m, 2H). 3.10-3.17(m. 1H), 2.78-2.92(m. 4H). 2.52-2.59{m, 1H). 
1.83-2.00(m, 2H). 1.46-1 .66(m. 2H). 1.38(8. 18H). 1.22(t. J=7Hz, 3H) 
IR(cm-^) 3425, 2945. 2870. 1725. 1650. 1595. 1530. 1450. 1375. 1300, 1210. 1030, 885, 760 

35 

Example 192 

N-[2-{3,5<li4ert-butyl-4-hydroxyphenemyl)-5-chloroplTenyl]-N'-(1-ph 

40 



45 



50 




The title compound was prepared in a similar manner to that mentioned in Example 1 1 , using N-methyl-1-phenyl- 
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cyclopentylamine instead of decylamina 

^H-NMR(6 ppm, CDCy 7.47(d. J=8Hz, 1H), 7,33{dd, J=8. 1Hz, 1H), 7.08-7.18(m, 3H). 6.93-7.02(m. 3H). 6.78(s, 
2H). 5.75(s. 1H). 5.07(s, 1H), 3.15(8. 3H). 2.57(t. J08H2, 2H). 2.23-2,39(m. 4H). 2.20(t. J=8Hz. 2H). 1.64-1.85(m, 
5 4H), 1.42(s. 18H) 

IR(cm-^) 3630, 3410. 2950, 1640, 1520, 1440, 1345, 1230. 755. 700 

Exarnple 193 

10 N-[2-(3,5KJkert-butyl-4-hydroxyphenethyO-5-<*ilorophenyl]-N*-(14)en2yl-4^^^ 



15 



20 



25 




OH 



30 TTie title conrpound was prepared in a similar manner to that mentioned in Example 11 , using 4-aminomethyl-1- 
benzyl-4-hydrQxypiperidine instead of decylamine. 

iH-NMR(6 ppm. CDCI3) 7.15-7.35(m. 9H), 6.76(s. 2H). 5.12(8. 1H), 5.08(bs. 1H), 4.56{t. J=5Hz. 1H), 3.51(s. 2H). 
3.37(b8. 1H),3.14(d, J»5Hz. 2H), 2,70-2.85(m, 4H). 2.50-2.60(m. 2H). 2.30-2.40(m, 2H). 1.45-1.60(m. 4H). 1.36(8. 
35 18H) 

IR(cm'^) 3350. 2952. 1639, 1550. 1435. 1234. 741. 699 

Example 194 

40 N-|2-(3,5Kji-tert-bLityl-4-liydroxyphenethyO-4.6<lifluoro^ 



45 



so 



55 




OH 



111 



EP0625507B1 

The title compound was prepared in a similar manner to that mentioned in Example 108, using N-methylcyclohex- 
ylamine instead of 4-amino-1-benzyipiperidine. 

^H-NMR(6 ppm. CDCI3) 6.70-6.80(m. 2H). 6.79(s, 2H). 5,09(s, 1H). 4.98(bs. 1H), 4.00-4.10(m, 1H). 2.75-2.90(m. 
4H), 2.60(s. 3H). 1.60-1.80(m. 4H). 1.20-1.50(m, 24H) 
IR(cm-^) 3630. 3420» 2930, 1639. 1499, 1435. 1317. 1237, 1119 

Example 195 

N-[2-(3,5<li-tert4)utyl-4-hydroxyphenethyl)-4,6Klifluorophenyl]-N42K3.4<llchlorop^ 




OH 



The title compound was prepared in a similar manner to that mentioned in Exanrple 108. using 3.4-dichloro-p.p- 
dimethylphenethylamine instead of 4-ami no- 1-benzylpiperldine. m.p. 159-160''C 

^ H-NM R(6 ppm, CDCI3) 7.05-730(m, 3H). 6,65-6.78(m. 4H). 5.08-5.1 1 (m. 1 H). 4.27(bs. 1 H), 3.72(bt, J=6Hz, 1 H). 
3.28-3,31(m. 2H). 2.65-2.80(m. 4H). 1.30-1.40(m, 18H). 1.20-1.30(m. 6H) 
IR(cm-^) 3640. 3310, 2958. 1638. 1566. 1436, 1235. 1118 

Exanple 196 

N-[2-(3,5<li-tert4>utyl-4-hydroKyphen6thyOH4.6<iifluorophenyq-N*-(1^ 
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The title compound was prepared in a similar manner to that mentioned in Example 1 08. using 1 -adamantanamine 
instead of 4-amino-1'benzylpiperidine. 
m.p. 218-220'C 

5 1H-NMR(6 ppm, CDCy 6,81(S. 2H). 6.70-6.80(m, 2H). 5.12(s, 1 H), 4.60(bs. 1 H). 3.93(bs. 1H). 2.88(t. J=7H2, 2H), 

2,78(t. J=7Hz. 2H). 2.03(bs. 3H), 1.91(d. J=3Hz, 6H), 1.64(bs, 6H), 1.40{s. 18H) 
!R(cm-^) 3642, 3375. 2910, 1650. 1562, 1495. 1436, 1235. 1120 

Exanple 197 

10 

N-[2-(3.5<li-tert-bulyl-4-hydroxyphenethyO-4.6KJrfluorophenyl]-N-[2^ 
rea 



75 



20 



25 




The title compound was prepared in a similar manner to that mentioned in Example 108. using N-methyl-3,4- 
dichloro-p,p-dimethylphenethylamine Instead of 4-amlno-1-benzylpiperidine. m.p. 145-147'>C 

35 

^H-NMR(6 ppm, CDCI3) 7.15-7.40(m, 3H). 6.65-6.80(m, 4H). 5.04-5.06(m, IH). 4.70-4.73(m. 1H). 3.46-3.49(m, 
2H), 2.75-2.85(m. 4H). 2.20-2.24(m. 3H). 1.30-1 .34(m. 24H) 
IR(cm-^) 3572. 3420. 2954, 1665. 1505. 1434, 1120 

40 



45 



SO 



55 
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Example 198 

(R)-N^2K3,5-dl-tei14)iJtyl-44iydraxyphenethyO-4,6<IH^^^ 

5 



10 



IS 



20 




The title compound was prepared in a similar manner to that mentioned in Example 108. using (R)-a-phenylglycine 
25 ethyl ester Instead of 4-amino-1 -benzylpiperldlne. m.p. 1 62-164**C 

^H-NMR(6ppm. CDCI3) 7.26-7.32(m, 5H). 6.73-6.80(m. 4H). 5.45(d, J=7Hz. 1H). 5.22(1x1, J=7Hz, 1H). 5.1 2(s, 1H). 
4.68(bs, 1H). 4.08-4.20(m. 2H), 2.72-2.89(m. 4H). 1.37(s, 18H). 1.18(t. J=7Hz. 3H) 
IR(cm-^) 3840. 3350, 2956. 1737, 1641, 1561, 1438, 1122 

30 

Exanple 199 

N-[2-(3.5Kii-tert43utyl-4-hydraxyphen6thyl)-4,6-difluorophenyQ-N'-[2-(3,4^ 

35 



40 



45 




SO OH 



The title compound was prepared in a similar manner to that mentioned in Example 108, using 3.4-dichloro-a.a- 
dimethylbenzylamine instead of 4-amino-1 -benzylpiperldlne. m.p. 224>226''C 

55 

iH-NMR(6 ppm. CDCI3) 7.42(d. J=2Hz. 1H). 7.31(d. J=9Hz. 1 H), 7.18(dd, J=9, 2Hz. 1H), 6.75-6.80(m, 4H). 5.13(s. 
1H), 4.62{bs, 1H), 4.53(bs, 1H), 2.56(t. J=7Hz. 2H), 2.77(t, J=7Hz, 2H), 1.57(s, 6H), 1.40(s, 18H) 
iR(cm*^) 3634, 3354, 2954, 1649. 1562. 1435. 1277, 1238, 1122 
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Example 200 

1-[N-[2-<3,5<ii4ert-lxjtyl-4-hydrQxyphenethyO-4,6<lifluwopheny^ 



F 



OH 



The title compound was prepared in a similar manner to that mentioned in Example 108, using 4-benzytpiperidin6 
Instead of 4-amlno-1 -benzylplperldine. 

^H-NMR(6 ppm, CDCI3) 7.25-7.31 (m, 2H), 7.20(t. J=7Hz, 1H), 7.12(d, J=7Hz. 2H). 6.71-6.80(m. 2H), 6.75(s. 2H). 
5.09(8. 1H), 4.96(s. 1H). 3.73(bd, J=13Hz. 2H). 2.78-2.85(m, 4H). 2.67(t. J=12Hz. 2H). 2.53(d. J=7Hz, 2H). 1.58- 
1.71(m. 3H), 1.36(s, 18H), 1.12-1.22(m. 2H) 

IR(cm-^) 3636. 3418, 3026. 1627. 1499. 1435. 1235. 1120. 789. 748, 700 
Example 201 

N-[2-(3,5-di-tert-butyl-4-hydroxyphenethyO-4,6<lifluorophenyl]-N'-[1-(4<limethylaminophenyl)cyd 




OH 



The title compound was prepared in a similar manner to that mentioned in Example 108. using 4-[(1 -aminomethyi)- 
1-cyclopentyl]-N.N<lim6thytaniline Instead of 4-amino-1-benzylpiperidln6. m.p. 165-166''C 

1 H-NMR(5 ppm. CDCI3) 6.92(d. J»9Hz. 2H). 6.75(s. 2H), 6.68-6.76(m. 2H), 6.54(d. J«9Hz. 2H). 5.08(s, 1 H). 4.59(s. 
1H). 3.82(bs, 1H). 3.19(d. J=6Hz. 2H), 2.89(s. 6H), 2.76(t. Ja7Hz. 2H). 2.67(t, J=7Hz. 2H). 1.67-1.90{m. 8H). 
1.37(s, 18H) 
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IR(cm-^) 3674, 3250. 1615. 1520, 1435, 1233, 1121 
Exanple 202 

5 N-[2-(3,5-di-tert4)utyl-4-hydrQ)cyphenemyl)-4,6<lffluoropheny!l-^ 




OH 



25 

The title compound was prepared in a similar manner to that mentioned in Example 108, using N-methylhep- 
tylamine instead of 4-amino-1 -benzylpiperidine. 

^H-NMR(6 ppm. CDCI3) 6.70-€.80(m, 2H), 6.77(s, 2H). 5.10(s. 1H), 4.96(s. 1H). 3.21(t. J=8Hz, 2H). 2.75-2.86(m. 
30 4H), 2.75(s. 3H). 1.42-1.56{m, 2H). 1.37{s, 18H). 1,20-1.35(m, 8H). 0.87(t J=7Hz, 3H) 
IR(Gm-l) 3640, 3300, 1638, 1503, 1435. 1236, 1120 

The preparation of the compound of formula (tl) used in each of the above examples is illustrated by the following 
reference examples. 

35 

Reference Example 1 

4-(2-Aminophen6thyQ-2,6-di-tert-butytphenol 
40 (1 ) 2,6-di-tert-Butyl-4-(2-nitrostyryl)phenol 



45 



so 




NOs 



OH 



To a solution of 3.5<li-tert-butyl-4-hydrQxybenzaldehyde (8.09 g, 34.5 mmol) and 2-nitrophenylacetic add (9.40 g. 
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51 .9 mmol) In xylene (60 ml) was added piperidlne (0.3 ml) and the mixture was heated under reflux for 26 hrs while 
removing water producing with the progress of reaction. After allowing to stand overnight hexane was added to afford 
as crystals 2,6-di-tert-butyl-4-(2-nltrostyryl)pheno! (7.67 g, 62.9%). 

^H-NMR (6ppm. CDCI3) 7.94(dd. J=8. 1Hz, 1H). 7.76(d, JnSHz, 1H). 7.57(dd, J=8. 8Hz. 1H). 7.44(d. J=16H2. 1H). 
7.33-7.37(m, 3H), 7.07(d. J«16Hz, 1H), 5.38{s, 1H). 1.48(8, 18H) 

(2) 4-(2-Aminophenethyl)-2,6-dl-tert-butylphenol 



IS 



20 




OH 



To a suspension of 2,6-di-tert4Dutyl-4-(2-nitrostyryl)phenol (16.4 g, 23.3 mmol) in ethanol (150 ml) was added a cat- 
alytic amount of 10% palladium cart>on and the suspension was subjected to catalytic reduction at room temperature 
at 1 -2.5 atms for 8 hrs and at 40''C for 3 hrs. After filtering the catalyst, distilling off the solvent gave 4-(2-aminophene- 
30 thyO-2,6-di-tert-butylphenol (1 5.1 g, 1 00%) as a viscous oil. 

^H-NMR (6 ppm. CDCI3) 7,02-7.07(m. 2H). 6.94(s. 2H), 6.74-6. 78(m. 1H). 6.67(d. J=8Hz. 1H). 5.06(s. 1H), 3.3- 
3.7(bs, 2H), 2.73-2.87(m. 4H). 1.41(s. 18H) 

3s Reference Example 2 

(1)2.6-Diisopropyl-4-(2-nitrostyryl)phenol 



45 



so 




NO, 



55 To a solution of 3,5-dlisopropyl-4-hydrQxybenzaldehyde (0.95 g, 4.6 mmol) and 2-nitrophenyl acetic acid (1 .1 g, 6.2 
mmol) In xylene (10 ml) was added piperidlne (0.05 ml) and the mixture was heated under reflux for 8 hrs while remov- 
ing water producing with the progress of reaction. After distilling off the solvent followed by purification of the residue by 
a silica gel column chromatography, recrystalllzatlon from hexane gave 2.6<ilisopropyi-4-(2-nitrostyryl)phenol (1.3 g, 
87%) as crystals. 
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^H-NMR(6ppm. CDCI3) 7.93-7.95(m. 1H). 7.75-7. 77(m. 1H). 7.55-7.57(m. 1H). 7.45(d. J=16Hz, 1H). 7.34-7.38(m. 
1H). 7.24(s. 2H). 7.07(cl, J=16Hz. 1H), 4.95(s, 1H), 3.12-3.22(m. 2H), 1.32(s. 6H), 1.30(s, 6H) 

(2) 4-(2-Aminophenethyl)-2.6<lilsopropytphenol 



10 



IS 




To a suspension of 2,6-diisopropyl-4>(2-nrtrostyryl)phenol (1 .3 g, 4.0 mmol) in ethanol (20 ml) was added a catalytic 
amount of 10% palladium carbon and the suspension was subjected to catalytic reduction at 1-2.5 atnrts at room tem- 
perature for 7 hrs. After filtering tlie catalyst, distilling off tfie solvent gave 4-(2-aminophen6thyl)-2.6-diisopropylphenol 
2s (1 .0 g, 84%) as a viscous oil. 

^ H-NMR (5 ppm. CDCI3) 7.02-7.06(m, 2H), 6.83(s, 2H), 6.70-6.77(m. 1 H), 6.65(d. J=7H2, 1 H), 4.87(s, 1 H). 3.43(bs. 
2H). 3.08-3.18(m. 2H), 2.73-2.87(m. 4H), 1.24(s, 6H). 1.22(s. 6H) 

30 Reference Example 3 

4-(2-Aminoslyryl)-2,6-di-tert-butylphenol 



40 



45 




OH 



To a solution of 2.6-di-tert-butyM-(2-nitrostyryl)phenol (1.1 g, 3.1 mmoO in methanol (15 ml) was added water (4 
ml), cone, hydrochloric acid (0.2 ml) and Iron pmder (1.7 g. 30 mmol) and the mixture was heated under reflux for 5 
hrs. After filtration, followed by extraction with ethyl acetate and water, the extract was washed with water, dried over 
MgS04 and concentrated. Purification of the residue by a silica gel column chromatography followed by recrystalllzation 
55 from hexane afforded 4-(2-aminostyryl)-2,6<ll-tert-butylphenol (0.70 g, 70%). 

^H-NMR (6 ppm. CDCI3) 7.36-7.38(m, 1H), 7.34(s, 2H), 7.06-7.10(m. 1H). 6.91-7.10(m. 2H). 6.78-6.82(m, 1H). 
6.70-6.72(m, 1H). 5.29(s, 1H), 3.79(s. 2H). 1.47(s, 18H) 
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Pharmaoological Test 

1 . ACAT inhibitory activity 

s The enryme preparation, ACAT was prepared from liver miaosme fractions of male rabbits according to the 
method of E. E. Largis et al. (Journal of Lipid Research, Vol. 30. pages 681-690, 1989). The activity was calculated by 
assaying the amount of the labelled cholesteryl esters formed from [1-^^C]oleoyl-CoA and endogenous cholesterol 
according to the method of Kazuichi NATORI et al. (Japan J. Pharmacol.. \f6l A2, pages 517-523, 1986). 

The result Is shown in Table 1 , in which percent inhibition of the formation of the labelled cholesteryl esters with a 
10 compound added at 1 0'^M is indicated as index for the ACAT Inhibitory activity. 

The data reveals that the compounds of the invention have a superior ACAT inhibitory activity. 

2. Antioxidative activity 

75 Human LDL was incubated in the presence of cupric sulfate (5 x 1 0'^M) and in the presence or absence of a com- 
pound (10'^M) for 5 hrs. After the incubation, the peroxidation of low-density lipoproteins (LDL) is evaluated by the for- 
mation of malondialdehyde (MDA). which is a sort of lipid peroxides according to the method of Sinrx)n J. T Mao et al. 
(J. Med. Chem.. Vol. 34, pages 298-302, 1991 ). Activity of the compound is shown by percent inhibition of the MDA for- 
mation as compared with control. The result is shown in Table 1. The data indicates that the compounds of the invention 

20 significantly lower the formation of the lipid peroxide (MDA). 3. Cholesterol-lowering activity 

Sprague-Dawley male rats were given a powdery feed containing 1% cholesterol and 0.5% cholic acid in an 
amount of 15 g per day per animal for 3 days to produce hypercholesteremic rats. Four days later, a compound sus- 
pended in 0.5% methylcellulose was administered orally at a dose of 30 mg/l^. Blood was drawn prior to and 5 hrs after 
the administration of the compound, for which the plasma cholesterol level was measured using a commercially avail- 

25 able assay kit (Cholesterol E Test Waka Wako Junyaku K.K.). The result Is shown in Table 2. 

The data shows that the compounds of the InventkHi si^iif k»ntly reduce blood cholesterol level. 



30 


Compounds of 
Example 


Table 1 

ACAT Inhibition 
(%) 


Antioxidant 
Activity (%) 




1 


83 


94 


35 


4 


95 


98 




5 


89 


100 


40 


6 


99 


98 




12 


91 


94 




13 


90 


92 


45 










14 


93 


98 




15 


76 


99 


SO 


16 


93 


95 




17 


92 


99 




18 


97 


97 
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10 



IS 



20 



25 



30 



SS 



40 



4S 



BO 



19 
29 
30 
35 
38 
39 
40 

41 
42 
43 
44 

50 
52 
57 
69 
72 
74 
75 
76 
77 
80 
83 
85 
90 
92 
97 



100 
99 
84 
82 
71 
88 
96 
97 
95 
99 
90 
88 
97 
89 
96 
97 
96 
88 
98 
96 
92 
96 
97 
92 
99 
89 



94 
95 
92 
94 
94 
87 
98 
99 
97 
99 
94 
90 
94 
95 
95 
97 
95 
95 
96 
95 
96 
96 
94 
93 
96 
96 
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99 


100 


95 


5 


108 


97 


93 




114 


82 


98 




115 


87 


98 


10 
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0*7 

y / 




124 


81 


95 


IS 


130 


99 


95 




140 


96 






141 


86 




20 










146 








155 


94 




25 


159 


97 






163 


81 






165 


99 




30 










166 


100 






107 






35 


168 


93 






173 


95 




40 


177 


98 






183 


91 





45 



Table 2 



Compound of Example 


Percent Reduction of 

Cholesterol (%) 


35 


48.4 


83 


44.6 


92 


79.9 


105 


45.9 


108 


71.8 


130 


71.5 
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The pharmaceutical preparations comprising the compounds of the invention are prepared by conventional method 
In accordance with the tbilowing fbrmulations. 



Tablets (per tablet) 


Compound of Example 6 


50 mg 


Hydroxypropylcellulose 


2mg 


Corn starch 


10 mg 


Lactose 


100 mg 


Magnesium stearate 


3mg 


Talc 


3mg 



Capsules (per capsule) 


Compound of Exanfiple 17 


200 mg 


Starch 


8mg 


Microcrystalline cellulose 


23 mg 


Talc 


8mg 


lytegnesium stearate 


5mg 




Granules (per divided packet) 


Conrpound of Example 41 


1 mg 


Lactose 


99 mg 


Cornstarch 


50 mg 


Crystalline cellulose 


50 mg 


Hydroxypropylcellulose 


lOnng 


Ethanol 


9mg 



Claims 

1 . A compound of formula (I) or a pharmaceutically acceptable salt thereof 
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in which: 

Ri and R2, which may be the same or different, each represents 

a hydrogen atom, 
a halogen atom, 

a straight or branched (Ci-C6)alkyl group or 
a straight or branched (C^^)alKaxy group. 

R3 and R4. which may be the same or different, each represents 

a hydrogen atom. 

a straight or branched (Ci-Ct2)alkyl group, 
a straight or branched (C2-C2o)alkenyl group, 
a (CrC6)alkDxy(Ci-C6)alkyl group, 
a (CrC6)aIKDxycarbony1(Ci-C9)alkyl group, 

a benzylQxycarbonyl(Ci-C6)alkyi group in which the alkyi moiety is optionally substituted by phenyl. 

a N.N-di(Ci-C6)all(ylamino(CrC6)all<yl group. 

a N-(CrC6}all^-N-benzylarTtino(CrC6)alkyl group. 

a (Ct-Ce)all^thio(Ci-C6)alkyl group. 

an oxo(CrCg)alkyl group. 

a hydroxy(Ci-C6)alkyl group, 

a dihydroxy(CrC6)a!lcyl group. 

a cyclo(C3-Ci5)atkyl group, 

a cyclo(C3-C8)alkyl(Ci-C6)alkyl groups 

adicyclo(C3-C9)alkyl(Ci-C6)alkyl group, 

a blcyclo(C6'C9)alkyl group. 
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a trlcyclo(C9-Ci2)alkyl group, 

in which in all cases the cycloalkyi group or the cycloalkyi moiety Is optionally substituted by one or 
two substituents selected from the group consisting of (Ci-CeialkyI, hydroxy, amino, acetoxy, acetamido, 
phenyl, benzyloxy, dimethylaminophenyl. and methylenedioxyphenyl, which may be further fused with a 
benzene ring. 

an aryl group, 

an aryl(Ci-C6)alkyl groups 

adiaryl(Ci-C6)alkyl group. 

in which in all cases the ary) group or the aryl moiety is optionally substituted by one, two or three 
substituents selected from the group consisting of (CrC6)all^, (CrCeiaikyloxy, halogen, nitro. hydroxy, 
amino, dimethylamino, methylenedioxy. and pyrrolidinyl, 

a heterocyclic group or 

a heterocyclic group attached to a (CrC6}alkylene chain, 

in which in all cases the heterocyclic group represents a saturated or unsaturated. 5 to 8 membered 
ring monocyclic or bicyciic, heterocyclic group containing 1 to 3 heteroatoms selected from the group con- 
sisting of S, O and N, and the heterocyclic group is optionally substituted by one or two substituents 
selected from the group consisting of acetyl, hydroxy. (Ci-C9)alkyl, (Ci-C9)aIkyloxy. cydoCCa-Cajalkyl, 
cyclo(C3-C8)alkyl(C^-Cio)alkyL pyridyl(CrC6)alkyl. phenyl, phenyl{CrC6)alkyl. diphenyl(Ci-C6)alkyl. and 
phenylpiperazinyl, the phenyl group or the phenyl moiety being optionally substituted by one or two sub- 
stituents selected from the group consisting of halogen, hydroxy, (CrC5)alkyl, (CrC6)alkQxy, cyano. 
diethylamino and trifluoromethyl, which may be further fused with a benzene ring. 

and further R3 and R4. together with the nitrogen atom to which they are attached, may form a saturated or 
unsaturated heterocyclic group, 

in which the heterocyclic group represents a 5 to 8 membered ring monocyclic or bicyciic, heterocyclic 
group or a group derived from a heterocyclic spiro compound, which may contain one or two heteroatoms 
selected from the group consisting of S, O or N, the heterocyclic group being optionally substituted by one or 
two substituents selected from the group consisting of (Ci-C6)alkyl, hydroxy, hydroxy(C^-C6)aII^I, (Ci- 
C6)alkoxy(CrC6)alkyl. acetoxy(Ci-C6)alkyl, (CrC9)alkylcarbonyl. (Ci-Cdalkoxycaitxjnyl, amino, tosyl, phe- 
nyl, halogenophenyl, {Ci-C6)alkDxyphenyl. phenyt(CrC6)alkyl, benzyloxy, benzylQxy(CrC6)alkyl, tolyl, xylyl, 
benzoyl. methylenedioxyphenyl(CrCs)alkyl. pyridyl, pyridylcarbonyl, piperidyl, pyrrolidinyl(Ci-C6)all<yl and pyr- 
rolidinylcarbonyl(Gi-C6)alky1. which may be further fused with a benzene ring. 

in which in all cases the aikyi and alkoxy moieties may be either straight or branched. 

with the proviso that both R3 and R4 do not represent a hydrogen atom at the same time; 

R5 and Rg, which may be the same or different, each represents a straight or branched (CrC6)alkyl group; and 
the line 



represents -CH2CH2- or -CHsCH-. 
A compound of daim 1 wherein R3 and R4, which may be the same or different, each represents 
a hydrogen atom, 

a straight or branched (Ci-Cio)all<yI group, 
a straight or branched (Cs-C^yjalkenyl group, 
a (Ci-C4)alkoxy(Ci-C4}alkyl group, 
a (Ci-C4)alkoxycartx)nyl(Ci-C4)alkyi group. 

a benzyloxycari3onyl(CrC4)aikyl group in which the alkyi moiety Is optionally substituted by phenyl. 
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a (CrC4)alkylthio(CrC4)alkyl group, a cyclo(C3-Ci2)a(kyl group or a cyclo(C5-C7)alkyi(Ci-C4)alkyl group In 
which the cycloalkyi group or the cycloalkyt moiety Is optionally monosubstituted by a substituent selected from 
the group consisting of (Ci-C4)alkyl, hydroxy, amino, acetoxy acetamide, phenyl, benzyloxy, dimethylaml- 
nophenyl and methylenedloxyphenyl. or the cycloall^ group or the cycloalkyi moiety is optionally fused with a 
5 benzene ring; 

a dicyclohexyl(Ci-C4}alkyl group, a bicyclooctyl group, an adamantyl groups a phenyl groip optionally substi- 
tuted by (Ci-C4)alkyl or hexyloxy, a naphthyl group, an anthryl group, 

a phenyl(Ci-C4)all^ group In which the phenyl moiety is optionally substituted by one or two substituenis 
selected from the group consisting of (Ci-C4}alkyl, (Ci-C4)a!kylaxy. halogen, nitro. hydroxy, amino, dimethyl- 

10 amino, methytenedioxy and pyrrolldinyt; 

a diphenyl{Ci-C4)alkyl group, a heterocyclic group or a heterocyclic group attached to a (Ci-C4)alkylen© chain 
in which the heterocyclic group represents a saturated or unsaturated, 5 or 6 membered ring monocyclic or 
bicydic, heterocyclic group containing 1 or 2 nitrogen atoms and the heterocyclic group is optionally substi- 
tuted by one or two substituents selected from the group consisting of acetyl, hydroxy, (Ci -C6)alkyl, cyclohexyl. 

15 pyrldyl(Ci-C4)alkyl, phenyl(CrC4)alkyl or diphenyl(Ci-C4)alkyl in which the phenyl moiety Is optionally substi- 

tuted by one or two substituents selected from the group consisting of halogen, (Ci-C4)a]kyl, (CrC4)alkoxy, 
cyano, diethylamino and trifluoromethyl, and phenylpiperazinyt, which may be further fused with a benzene 
ring; 

20 and further R3 and R4. together with the nitrogen atom to which they are attached may form a saturated or unsatu- 
rated heterocyclic ring, in which the heterocyclic group represents a 5 to 7 membered ring monocyclic or bicydic, 
heterocyclic group or a group derived from a heterocyclic spiro compound, which contain one or two nitrogen 
atoms, the heterocyclic group being optionally substituted by one or two substituents selected from the group con- 
sisting of (Ci-C4)alkyl. hydrQxy(Ci-C4)alkyl. acetoxy(Ci-C4)alkyl, (Ci-C6)alkylcarbonyi, (CrC4)alkoxycari3onyl. 

25 tosyt, phenyl. phenyl(Ci-C4)alM, benzyloxy, benzyl0Ky(CrC4)alkyl, benzoyl, m6thylen6dioxyphenyl(CrC4}alkyl. 
pyridylcarbonyl, piperidyl and pynrolidinyIcaitx)nyl(Ci-C4)alkyl. 

3. A compound of claim 2 wherein R3 and R4, which may be the same or different, each represents a hydrogen atom, 
a straight or branched (CrC7)alky1 group, a cydo(C4-C8)alkyl group, a heterocyclic group or a heterocydic group 

30 attached to a (CrC4)alkylene chain in which the heterocydic group represents a saturated or unsaturated. 5 or 6 
membered ring monocydic or bicydic, heterocydic group containing one nitrogen atom and the heterocydic group 
is optionally substituted by one or two substituents selected from the group consisting of methyl, ethyl, cyclohexyt, 
pyridylmethyl, and phenyl(Ci-C3)alkyl in which the phenyl mdety being optionally substituted by one or two substit- 
uents selected from the group consisting of halogen, methoxy. cyano. dimethylamino and trifluoromethyl. which 

35 may be further fused with a benzene ring. 

4. A compound of daim 3 wherein R3 and R4, which may be the same or different, each represents a hydrogen atom, 
a straight or branched (Ci-C4)alkyl group, cyclohexyl, cydoheptyl, pyRoltdinyl or piperidyl. the latter two heterocy- 
clic groups being optionally substituted by one or two substituents selected from the group consisting of methyl, 

40 ethyl, cyclohexyl. pyridylmethyl, and phenyl(Ci-C3)alkyl in which the phenyl moiety being optionally substituted by 
one or two substituents selected from the group consisting of halogen, methoxy, cyano, diethylamino and trifluor- 
omethyl, which may be further fused with a benzene ring. 

5. A compound of daim 2 wherein R3 and R4, together with the nitrogen atom to which they are attached, may form 
45 a saturated or unsaturated heterocyclic ring, in which the heterocydic group r^resents a 5 or 6 membered ring 

monocyclic or bicydic, heterocyclic group which contain one or two nitrogen atoms, the heterocydic group being 
optionally substituted by one or two substituents selected from the group consisting of methyl, hydroxyethyl. ace- 
toxyethyl. pentylcart)onyl, ethoxycartsonyl, tosyl, phenyl, benzyl, benzyloxy, benzyloxyethyl. benzoyl, methylenedi- 
oxybenzyl, pyridylcart)onyi and piperidyl. which may be further fused with a benzene ring. 

50 

6. A compound of formula (I) or a pharmaceutically acceptable salt thereof as daimed in any of daims 1 to 5 for use 
in therapy. 

7. A compound as claimed in claim 6 for use In ACAT Inhibition. 

55 

8. A pharmaceutical composition comprising as an active ingredient a compound of formula (I) or a pharmaceutically 
acceptable salt thereof as claimed In any of daims 1 to 5 and a pharmaceutically acceptable can'ier and/or excipi- 
ent. 
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9. Use of a compound of formula (I) or a pharmaceutically acceptable salt thereof as claimed in any of claims 1 to 5 
In the manufacture of a medicament for the prophylaxis and treatment of hypercholesterolemia and atherosclerosis. 

PatentansprOche 

1 . Verblndung der Formal (I) oder ein phamiazeutlsch vertrdgilches Salz davon 




(1) 



worin: 

Ri und R2, die gleich oder verschieden sein kOnnen. jeweils ein Wasserstoffeitom, 
ein Halogenatom, 

eine gerade oder verzwelgte (Ci-C6)Alkyigruppe oder 

eine gerade oder verzwelgte (Ci-C6)AlkQxygruppe wiedergeben. 

R3 und R4. die gleich oder verschieden sein kOnnen, jeweils ein Wasserstoffatom. 

eine gerade Oder verzwelgte (Ci-Ci2)Alkylgruppe, 
eine gerade oder verzwelgte (C2-C2o)Alkenylgruppe, 
eine (CrC6)A]koxy(Ci-C6)a!Mgruppe. 
eine (Ci-C6)Alkoxycarbonyl(CrC6)alkytgruppe. 

eine BenzylQxycarbonyl(Ci-C6)alkylgruppe, be! der die AlkyHunktionalitat optional durch Phenyl substitu- 
iert ist, 

eine N. N-di-(Ci -Ce) Alkylamino(Ci -C6)alkytgruppe. 

eine N-(Ci-C6)Alkyl-N-ben2ylamino(Ci -C6)all^gruppe, 

eine (CrC6)Alkylthio(Ci -Cgjalkylgruppe, 

eine Oxo(Ci-Cg}aikylgruppe, 

eine Hydroxy(Ci-Ce)alkylgruppe, 

eine Dihydroxy(Ci-C6)aJky1gruppe, 

eine Cyclo(C3-Ci5)aIkylgruppe. 

eine Cyclo(C3-C8)alkyl(Ci -C6)alkylgruppe, 

eine Dicyclo(C3-Cg)alkyl(Ci -C5)alkylgruppe, 

eine Bicyclo(C6-Cg)alkylgruppe, 

eine Tncyclo(Cg-Ci2)al^gruppe, bei der die Cycloalkylgruppe Oder Cydoalkylfunktionalitdt in alien Fdllen 
optional durch ein oder zwei aus der aus (Ci-C6)Alkyl, Hydroxy, Amino. Acetoxy, Acetamido. Phenyl. Ben- 
zyloxy. DImethylamlnophenyl und Methytendloxyphenyl bestehenden Qruppe ausgewdhlten Substituen- 
ten substituiert sein kOnnen. die welter mit einem Benzolring verbunden sein kOnnen, 
eine Arylgruppe, eine Aryl(CrC6)alkylgruppe, 
eine Diaryl(Ci-C6)alkylgruppe, 

wobel die Arylgruppe oder die Arylfunktionalitdt in alien Fallen optional durch ein, zwei Oder drei aus der 
aus (CrCe)Alkyt. (Ci-C6)AIkQxy, Halogen. Nitre, Hydroxy, Amino. DImethylamIno, Methylendloxy und Pyr- 
rolidlnyl bestehenden Gruppe ausgewdhlten Substituenten optional substituiert Ist, 
eine heterocyclische Qruppe Oder eine an eine (Ct-C6)A!kylenkette gebundene heterocycllsche Gruppe. 
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wobei die heterocydische Griippe in alien Fallen eine gesattigte Oder ungesattigte. 5- bis 8-gliederige, 
monocyclische Oder bicycllsche. heterocydische Gruppe wiedergibt, die 1 bis 3 Heteroatome enthait. die 
BUS der aus S, O und N bestehenden Gruppe ausgewdhft sind. und die heterocydische Gruppe optional 
durch einen oder zwei Substituenten substituiert ist. die aus der aus Acetyl. Hydroxy, (CrC9)A]kyl, (Cr 
C9)AIkyloxy, Cyclo(C3-C8)alkyl. Cydo(C3-C8)alkyl(C3-Cio)alkyl. Pyridyl{CrC6)alkyi. Phenyl, Phenyl(Ci- 
C6)aikyL Diphenyl(Ci-C6)alkyf und Phenylpiperazinyl bestehenden Gruppe ausgewdhtt sind, wobei die 
Phenylgruppe oder die Phenylfunktionalitdt optional durch ein oder zwei aus der aus Halogen. Hydroxy. 
(CrC6)Alkyl, (CrC6)AIkoxy, Cyano. Diethylamino und Trfflourmethyl bestehenden Gruppe ausgewflhlt ist. 
die weiter mit einem Benzolring verbunden sein kann, 

und R3 und R4 ferner, zusammen mit dem Stickstoffatom an das sie gebunden sind, eine gesflttigte Oder unge- 
sattigte heterocydische Gruppe biiden kOnnen, 

wobei die heterocydische Gruppe einen 5- bis achtgliederigen, nfK)nocydischen oder bicyclischen Ring wie- 
dergibt, eine heterocydische Gruppe oder eine von einer heterocydischen Spiro-Verbindung abgeleiteten 
Gruppe, die ein oder zwei aus der aus S, O Oder N bestehenden Gbii)3pe ausgewdhlte Heteroatome enthalten 
kann, die heterocydische Gruppe optional durch ein oder zwei Substituenten substituiert ist, die aus der 
Gruppe bestehend aus (CrC6)Alkyl. Hydroxy, Hydroxy(CrC6)alkyl. (CrC6)AlkDxy(Ci-C6) alkyi, Acetoxy{Ci- 
C6)alkyl, (Ci-C9)Alkylcarbonyl, (Ci-CejAIkoxycarbonyl, Amino, Tosyl, Phenyl. Halogenphenyl, (Ci-C6)AIkoxy- 
phenyl. Phenyi(CrC6)alkyl. Benzytoxy, BenzylQxy(CrC6)aIkyl, Tolyl, Xylyl, Benzoyl. Methylendloxyphenyl(Cr 
C6)alkyl, Pyridyl, Pyridylcarbonyl, Piperidyl, Pyrrolidinyl(Ci-C6)alM und Pyrrolidinylcart)onyl(CrC6)alkyl. die 
ferner mit einem Benzolring verbunden sein kOnnen, 

wobei in alien Fallen die Alkyt- und Alkoxyfunktionalitaten entweder gerade oder verzweigt sein kOnnen, unter 
der Vaaussetzung. daB beide. R3 und R4. nicht gleichzeitig ein Wasserstofffatom wiedergeben; 

R5 und Re, die gleich oder verschieden sein kOnnen. jeweils eine gerade oder verzweigte (CrC6)Alkylgruppe 
wiedergeben: und der Strich 



-CHs-CHs- Oder CH»CH- wiedergibt. 

Verbindung gemdB Anspruch 1 , worin R3 und R4. die gleich oder verschieden sein kOnnen, jeweils ein Wasserstoff- 
atom wiedergeben. 

eine gerade oder verzweigte (C^-Cio)Alkylgruppe, 
eine gerade oder verzweigte (Cs-Ci/jAIkenylgruppe, 
eine (CrC4)AlkQxy(CrC4)alkylgruppe. 
eine (Ci-C4)AlkQxycarbonyl(Ct-C4)alkylgruppe, 

eine Benzyioxycait3onyt(CrC4)alkylgruppe, in der cfie Alkylffunktionalitat optional durch Phenyl substituiert ist, 
eine (Ci -C4] Alkylthio(Ci -C4}alkylgruppe. 
eine Cyclo(C3-Ci2)alkylgruppe oder 

eine Cydo(C5-C7)a]kyl(CrC4)alkylgnjppe, in der die Cydoalkylgruppe Oder die Cydoalkylfunktionalitdt optio- 
nal monosubstituiert ist durch einen Substituenten, ausgewdhtt aus der Gruppe bestehend aus (CrC4)Alkyl, 
Hydroxy, Amino, Acetoxy, Acetamid. Phenyl, Benzyloxy, Dimethylaminophenyl und Methylendioxyphenyl, oder 
die Cydoalkylgruppe oder die Cycloalkylfunktionalitat optional mit einem Benzolring verbunden ist; 
eine Dicyclohexyl(Ci-C4)alkylgruppe. eine Bicyclooctylgruppe, eine Adamantylgruppe, eine Phenylgruppe, 
optional substituiert durch (C^-C^ AlkyI oder Hexyloxy. 
eine Naphthylgruppe, 
eine Anthrylgruppe, 

eine Phenyl(Ci-C4)alkylgruppe in der die Phenylfunktionalitat optional durch ein oder zwei Substituenten sub- 
stituiert ist, die aus der aus (CrC4)Alkyl. (Ci-C4)Alkaxy. Halogen. Nitro, Hydroxy. Amino, Dimethylamino, 
Methylendioxy und Pyrrolidinyl bestehenden Grippe ausgewdhlt sind; 

eine Diphenyl(Ct-C4)alkylgruppe, eine heterocydische Gruppe Oder eine heterocydische Gruppe die an eine 
(C^-C4)Alkylenkette gebunden ist. In der die heterocydische Gruppe einen gesdttigten oder ungesattigten, 5- 
oder 6-glledrlgen monocyctischen oder bicyclischen Ring wiedergibt, wobei die heterocydische Gruppe 1 oder 
2 Stickstoffatome enthatt und die heterocydische Gruppe optional durch ein oder zwei Substituenten substitu- 
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iert ist. die aus der aus Acetyl, Hydroxy, (Ci-CejAlkyl, Cyclohexyl, Pyrridyl(CrC4)alkyl. Phenyl(CrC4)aIkyl 
Oder Diphenyl(CrC4)aikyl, ausgewdhit sind. wobel die PhenyKunktionalitat optional durch ein Oder zwei Sub* 
stituenten substituiert Ist, die aus der aus Halogen{Ci-C4)alkyl. (CrC4)AIkoxy, Cyano, Diethylamino und Trlf- 
lourmethyl und Phenylpiperazinyl bestehenden Gruppe ausgewdhlt sind. die ferner mrt einem Benzolring 
veibunden sein kann; 

und ferner R3 und R4. zusammen mit dem Sticksloffatom. an das sie gebunden sind. einen gesdttigten oder unge- 
sdttigten heterocydlschen Ring biiden konnen. wobei die heterocydische Gruppe einen 5- bis 7-gliedrigen. niono- 
oder bicyclischen Ring wiedergibt. eine heterocydische Gruppe Oder eine von einer heterocydlschen Spiro-Verbin- 
dung abgeleiteten Gruppe, die ein oder zwei Stickstoftotome enthdit, wobei die heterocydische Gruppe optional 
durch ein oder zwei Substituenten substituiert ist, die aus der aus (Ci-C4)Alkyl. Hydroxy(Ci-C4)aikyl, Acetoxy{Ci- 
C4)alkyl, (Ci-C6)Alkylcarbonyl, (CvC4)Alkoxycarbonyl, Tosyl. Phenyl, Phenyl(CrC4)all^l, Benzyloxy. Benzy- 
loxy(CrC4)alkyl, Benzoyl, IVIethylendioxyphenyl{CrC4)alkyl, PyrkJylcarbonyi. Piperldyl und PyrrolkJinylcartJonyl- 
(CrC4)alk/l bestehenden Gruppe ausgewdhtt sind. 

3. Verbindung gemaB Anspruch 2. wobei R3 und R4, die gleich oder verschieden seIn kOnnen, jewells ein Wasser- 
stoffatom wiedergeben, eine gerade oder verzweigte (CrCyjAlkylgruppe, eine Cyclo(C4-Ca)alkylgruppe, eine 
heterocydische Gruppe Oder eine an eine (CrC4)Alkylenkette gebundene heterocydische Gruppe, wobei die 
heterocydische Gruppe einen gesdttigten oder ungesdttigten, 5- oder 6-gliedrigen, nwnocydischen oder bicycli- 
schen Ring wiedergibt, eine ein Stickstofliatom enthaltende heterocydische Gruppe und die heterocydische 
Gruppe optional mrt einem oder zwei Substituenten substituiert ist. ausgewdhlt aus der Gruppe bestehend aus 
Methyl, Ethyl, Cyclohexyl, Pyridylmethyl und Phenyl(CrC3)alky!, wobei die Phenylfunklionalitat optional durch ein 
Oder zwei Substituenten substituiert ist, die aus der Grippe bestehend aus Halogen, Methoxy, Cyano. Dimelhyl- 
amlno und Trif lourmethyl besteht die ferner mit einem Benzolring verbunden sein kann. 

4. Veibindung gemftB Anspruch 3, wobei R3 und R4. die gleich oder verschieden sein kOnnen, jewells ein Wassser- 
stoffatom wiedergeben. eine gerade oder verzweigte {Ci-C4)Alkylgruppe, Cydohecyl, Cydoheptyl, Pyrrolidinyl 
Oder Piperidyi. wobei die letztgenannten beiden heterocydlschen Gruppen optional mit einem Oder zwei Substitu- 
enten substituiert sind. die aus der Gruppe bestehend aus Methyl. Ethyl. Cydohexyl, Pyridylmethyl und Phenyl(Ci - 
C3)alkyl ausgewdhlt sind, wobei die Phenylfunktionallldt opttonal mit einem oder zwei Substituenten substituiert ist. 
ausgewdhit aus der aus Hatogen, Methoxy. Cyano, Diethylamino und Trif iourmekhyt besthenden Gruppe, die ferner 
mit einem Benzolring verbunden sein kann. 

5. Veitindung gemSB Anspruch 2, wobei R3 und R4. zusammen mit dem StidcstoHatom. an das sie gebunden sind. 
einen gesdttigten oder ungesdttigten heterocydlschen Ring bikien kfinnen. wobei cfie heterocydische Gruppe eine 
5- Oder 6-gliedrige, monocydische oder bicydische, heterocydische Gruppe wiedergibt, die ein oder zwei Stick- 
stoffatome enthait. wobei die heterocydische Gruppe optional mit einem oder zwei Substituenten substituiert ist, 
die aus der Gruppe bestehend aus Methyl. Hydroxyetiiyl. Acetoxyetiiyl. Pentylcartwnyl, Ethoxycarbonyl. Tosyl, 
Phenyl. Benzyl, Benzyloxy. Benzyloxyethyl. Benzoyl, Methylendloxybenzyl. Pyridylcarbonyl und Piperidyi ausge- 
wfthlt sind, wobei diese ferner mit einem Benzolring verbunden sein kOnnen. 

6. Verbindung gemSB Fbrmel (I) oder einem pharmazeutisch vertrflglichen Salz davon, wie in einem der Anspruche 
1 bis 5 beansprucht. zur Venwendung In der Therapie. 

7. VertNndung. wie in Anspruch 6 beansprucht, zur Verwendung bei der AGAT-lnhiblerung. 

8. Pharmazeutische Zusammensetzung. als aktiven Bestandteil eine Verbindung der Fomiel (I) Oder ein pharmazeu- 
tisch vertragliches Salz davon, wie in einem der AnsprQche 1 bis 5 beansprucht, und einen pharmazeutisch ver- 
traglichen Trager und/oder Hilfsstoff entiialtend. 

9. Venwendung einer Verbindung der Formel (I) oder eines pharmazeutisch vertraglichen Seizes davon. wie in einem 
der AnsprQche 1 bis 5 beansprucht. zur Herstellung eines Medikaments zur Prophylaxe und Behandlung von 
Hypercholesteroiemie und AtherosMerose. 

Revendicalions 

1 . Compost de la formule (1) ou un sel pharmaceutiquement acceptable de celui-ci : 
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dans laqueile : 

Ri et R2. qui peuvent dtre jdentiques ou diff6rent8, repr^sentent chacun 

un atome d'hydrog^ne, 

- un atome d'halogdne. 

- un groupe (C^ -C6)alooyle droit ou ramif i6. ou 

- un groupe (C^ -C6)alocKy droit ou ramif i6. 

R3 dt R4. qui peuvent dtre identiques ou diff6rents. reprdsentent chacun 

- un atome tfliydrogdne, 

- un groupe (C^ -Ci 2)aicoy)e droit ou ramif i6, 

- un groupe (C2-C2o)alc6nyle droit ou ramlfi6, 

- un groupe {Ci -C6)alcoxy(Ci -C6)alcoyle. 

- un groupe (Ci -C6)alcoxycarix>nyl(CrC9)alcoyle, 

- un groupe benzylcxycarbonyl(Ci -C6)alcoyle, dans tequel la fraction alcoyle est facuitativement substitute 
par un phtnyle, 

- un groupe N,N-di(Ci -C6)alcoyfamino(Ci -C6)-alcoyl6. 

• un groupe N-(Ci -C6)alcoyl-N-benzylamlno(Ci -C5)alooyle, 

- un groupe (Ci -C6)alcoylthio(Ci -C6)alcoyle. 

- un groupe qxo(Ci 'Cgjalcoyle. 

- un groupe liydroKy(Ci -C6)alcoyle. 

- un groupe diliydroxy(Ci-C6)alcoyle. 

- un groupe cyclo(C3-Ci5)alcoyle, 

- un groupe cycio(C3-C3)alcoyl(Ci -C6)alcoyle, 

- un groupe diGyclo(C3-C9)alcoyl(Ci -C6)alooyle, 

- un groupe bicyclo(C6-C9)alooyle. 

- un groupe tricyclo(C9-Ci2)alcpyte, 

dans lesquels. dans tous les cas, le groupe cycloaicoyle ou la fraction cycloalcoyle est facuitativement 
substitu6 par un ou deux substrtuants s6lectionn6s dans ie groupe comprenant un alcoyie ^1^6 atomes 
de caitone. Iiydroxy, amino, ac^oxy. ac6tamido, ph6nyie, benzyloxy. dimtthylaminophtnyle et mdthyld- 
nedioxyphtnyte, qui peuvent dtre en outre f usionn6s avec un cyde benztnique, 
un groupe aryle. 

- un groupe aryl(Ci -C6)alcoyle, 

• un groupe diaryl(Ci -C6)alcoyle, 

dans lesquels, dans tous les cas, le groupe aryle ou la fraction aryle est facuitativement substitut par un. 
deux ou trois substituants s6lectionn6s dans le groupe comprenant (Ct-Cg)alcoyle. (Ci-C6)alcoyloxy, 
halogtne, nitro, hydroxy, amino. dim6thylamlno, m6thyl^edioxy et pyrrolidinyle. 

- un groupe htttrocydique. ou 

• un groupe htttrocydique attach^ d une chatne (Ci -C6)alcoyldne. 
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dans lesquels, dans tous les cas. le groupe h6t6rocyclique repr^sente un groupe h6t6rocyclique. monocy- 
clique ou blcydique. d'un cycle ^ 5 ^ 8 membres satur6 ou insaturd, contenant 1 k 3 h^t^roatomes choisis 
dans le groupe comprenant 8. 0 et N, et le groupe h§t6rocyclique est facultativement substitu^ par un ou 
deux substituants choisis dans le groupe comprenant les suivants : ac^tyle, hydroxy. (CrCg)alcoyie, (Ci- 
Cgjaicoyloxy. cyclo{C3-Ca)alcoyle, cyclo{C3-C8)alcoyl(C3-Cio)alcoyle. pyridyl(CrC6)alcoyle. ph6nyle. 
ph6nyl(CrC6)alcoyle, diph6nyl(Ci-C6)aiccyle et ph6nylpip6razinyle, le groupe ph6nyle ou ta fraction ph6- 
nyle 6tant facuttatrvement substltud par un ou deux substituants choisis dans le groupe comprenant les 
suivants : halog^ne. hydroxy. (Ci-C6)alcoyle. (CrC6)alooxy, cyano. di6thylamino et trifluoromfthyle, qui 
peuvent en outre fusionner avec un cyde benz6nique. 
et en outre 

R3 et R4, ensemble avec I'atome d'azote sur lequel lis sont attaches, peuvent former un groupe h6t6ro<^clique 
satur6 ou insatur6. 

dans lequel le groupe h^t^rocyclique repr6sente un groupe h^t^rocyclique, monocyciique ou bicyclique 
k cycle kSkS membres. ou un groupe d6riv6 d'un compost spiro h6t6rocyclique, qui peut contenir un ou deux 
h6t6roatomes choisis dans le groupe comprenant S, O, et N. le groupe h6t6rocyclique 6tant facultativement 
substitud par un ou deux substituants choisis dans fe groupe comprenant les suivants : (Ci*C6)alcpyle. 
hydroxy, hydroxy(CrC6)alcoyle, (CrC6)alcoxy(CrC6)alcoyle, ac6tQxy(CrC6)alcoyle. (Ci-Cgjalcoylcarbonyle. 
(Ci-Cdalcojycarbonyle. amino, tosyle, ph6nyle, halog6noph6nyle, (CrC6)alcoxyph6nyfe. ph6ny1(Ci- 
Cejalcoyle, benzyloxy, benzyloxy(Ci-C6)alcoyle. tolyle, xylyle. benzoyle, m6thyl6nedioxyph6nyl(Ci-Cs)alcoyle, 
pyridyle, pyrldylcarbonyle, pip6ridyle, pyrrolidinyl(Ci-C6)alcoyle etpyrrolidinylcarbonyl(Ci-C6)alcoyle, qui peu- 
vent §tre en outre fusionn^ avec un cyde benz^nique, dans lesquels. dans tous les cas. les fractions alcoyle 
et alcoxy peuvent §tre. soit droites. soit ramlfi^es. 

sous r^en^e que R3 et R4 ne repr6sentent pas tous deux un atome d'hydrogdne en m§me temps ; 

R5 et Re. qui peuvent §tre identiques ou diff^rents. reprteentent chacun un groupe (Ci-C6)alcoyle droit ou 

ramif 16 ; et la ligne 




repr§sente -CH2CH2- ou -CH=CH-. 

Compost selon la revendication 1. dans lequel R3 et R4, qui peuvent 6tre identiques ou diff^rente. repr^sentent 
chacun : 

un atome d'hydrogdne. 

- un groupe (C^ -Cio)aicoy1e droit ou ramif 16, 

- un groupe (C3-Ci7)alc6nyle droit ou ramrfid. 

- un groupe (Ci -C4)alcoxy(Cr C4)alcoyle, 

- un groupe (Ci -C4)alcoxycartx)nyl(Ci -C4)aIcoyle, 

- un groupe benzyloxycarbonyt(CrC4)alcoyle. oD la fraction alcoyle est facultativement substitute par un ph6- 
nyle, 

- un groupe (Ci -C4)alcoylthio(Ci -C4}-alooyle. 

- un groupe cyclo(C3-Ci2)alcoyle, ou 

- un groupe cydo(C5-C7)alcoyl(Ci-C4)alcoyle. 

dans lesquels le groupe cyctoalcoyle ou la fraction cydoalcoyte est facultativement monosubstitu6 par un substi- 
tuant choisi dans le groupe conprenant les suivants : (Ci-C4)alooyte. hydroxy, amino. ac6toxy. ac6tamide. phtnyle, 
benzyloxy, dim6thylaminoph6nyle et m6thyl6nedlQxyph6nyle. ou le groupe cydoalcoyle ou la fraction cydoalcoyle 
est facultativement fusionnt avec un cycle benztnique ; un groupe dicyclohexyl(Ci-C4}alcoyle, un groupe bicy- 
clooctyle. un groupe adamantyle, un groupe ph6nyle facultativement substitu6 par un (CrC4)alcoyle ou hexyloxy. 
un groupe naphtyle, un groupe anthryle. un groupe ph6nyl(Ci-C4)aIcoyle, dans lesquels ta fraction ph^nyle est 
facultativement substitute par un ou deux substituants choisis dans le groupe comprenant les suivants : (C^- 
C4)alcoyle, (Ci-C4)alcoyloxy. halogtne, nrtro, hydroxy, amino, dimdthylantino, mtthyltnedioxy et pyrrolidinyle ; 
un groupe diph6nyl(Ci-C4)alcoyle, un groupe htttrocydlque ou un groupe htttrocyclique attache sur une chaTne 
(CrC4)alcoyl6ne, dans lesquels ie groupe hdttrocyclique reprtsente un groupe htttrocydique monocydique ou 
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bicyclique k cycle k dnq k six 6i6ment8. 8atur6 ou non satur^. oontenant 1 ou 2 atomes d'azote. et le groupe h6t6* 
rocyclique est facultativement substitu6 par un ou deux substituartts cholsis dans le groupe comprenant les sui- 
vants : ac6tyle, hydroxy, {Ci-C6)alcoyle. cyclohexyle. pyridyl(Ci-C4)alcoyle, ph6nyi(CrC4)alcoyle ou diph6ny!(Ci- 
C4)alcoyle, dans lesquels la fraction ph6nyle est facultativement substitute par un ou deux substituants choisis 

5 dans le groupe comprenant les suivants : hatogdne. (Ci -C4)alcoyle. (Cr C4)alcoxy. cyano. di6thyalmino et trif luoro- 
m^hyle, et phtnylpiptrazinyle. qui peuvent Stre en outre fusionnts avec un cyde benzdnique ; et en outre 
R3 ^ ^> ensemble avec Tatome d'azote sur lequel ils sont attaches, peuvent former un cycle htttrocydique saturt 
ou insatur6, dans lequel le groupe h6t6rocyclique reprdsente un groupe hdt^ocyclique, monocyclique ou bicydi- 
que. k cyde kSk7 4l6ments. ou un groupe d6riv6 d'un oompos6 spiro hdttrocyclique, qui contient un ou deux ato- 

10 mes d*azote. le groMpe hdt^ocycllque Mm tacuHatlvement substitut par un ou deux substituants choisis dans le 
groupe comprenant les suivants : (Ci-C4)alcoyle. hydroxy(CrC4)alcoyle, ac6toxy(Ci-C4)-alcoyle. (CrC4)alcoyl- 
cartx>nyle, (C^-C4}-alcoxycart>onyle. tosyle, ph6nyle. ph6nyl(Ci-C4}alcoyle, benzyloxy. benzyloxy(Ci-C4)alcpyle, 
benzoyle, m6thyldnedioxyph6nyl(CrC4)alooyle, pyridylcarbonyle, pip6ridyle etpyrrolidinylcarbonyl(Ci-C4)alccyle. 

IS 3. compost selon la revendication 2. dans lequel R3 et R4. qui peuvent §tre kientiques ou difftrents. reprtsentent 
chacun un atome d'hydrogtne, un groupe {CyCy)B\coy\e droit ou ramifit, un groupe cydo(C4-C8)alcoyle, un 
groupe htttrocydlque ou un groupe htttrocyclique attach^ sur une chaTne (Ci-C4)alkyltne, dans lequels le 
groupe htttrocydique reprtsente un groupe htttrocyclique, monocyclique ou bicyclique, k cycle k cinq ou six fit- 
ments, saturt ou insaturt, oontenant un atome d'azote. et le groupe htttrocydique est facultativement substitut 

20 par un ou deux substituants choisis dans le groupe comprenant les suivants : mtthyte, tthyle. cyclohexyle, pyridyl- 
mtthyfe, et phtnyl(Ci-C3)alcoyle. la fraction phtnyle ttant facultativement substitute par un ou deux substituants 
choisis dans le groupe comprenant les suivants : atome d'halogtne. mtthoxy, cyano, dimtthylamino et trif luoromt- 
thyle, qui peuvent ttre en outre fusionnts avec un cyde benztniqua 

25 4. Compost selon la revendication 3. dans lequel R3 et R4, qui peuvent dtre identiques ou difftrenis, reprtsentent 
chacun un atome d'hydrogtne, un groupe (Ci-C4)alcoyle droit ou ramifit, cydohexyle, cycloheptyle, pyrrolldinyle 
ou piptridyle, les deux derniers groupes htttrocycliques ttant facultativement substituts par un ou deux substi- 
tuants choisis dans le groupe comprenant les suivants : mtthyte. tthyle, cyclohexyle. pyridylmtthyle, et phtnyl(Cr 
C3)alcoyle. la fraction phtnyle ttant facultativement substitute par un ou deux substituants choisis dans le groupe 

30 comprenant un atome d'halogtne et les groupes suivants : mtthoxy, cyano. ditthylamino et trif iuoromtthyie. qui 
peuvent ttre en outre fusionnts avec un cyde benztnlque. 

5. Compost selon la revendication 2. dans l^uel R3 et R4, ensemble avec I'atome d'azote auquel ils sont attachts, 
peuvent former un cycle htttrocydique saturt ou insaturt. dans lequel le groupe htttrocyclique reprtsente un 

35 groupe htttrocydique. monocyclique ou bicyclique. k cycle k dnq ou six titments. qui contient un ou deux atones 
d'azote, le groupe htttrocydique ttant facultativement substitut par un ou deux substituants choisis dans le 
groupe comprenant les suivants : mtthyle. hydroxytthyle. acttoxytthyle. pentylcarbonyle, tthoxycartx)nyie, tosyle. 
phtnyle, benzyle. benzyloxy, benzyloxytthyle, benzoyle, mtthyltnedloxybenzyle, pyridylcari)onyle et piptridyle, 
qui peuvent dtre en outre fusionnts avec un cycle benztnique. 

40 

6. Compost de la fbrmule (I) ou sel pharmaceutiquement acceptable de ce compost, selon Tune des revendications 
1 k 5, pour utilisation en thtrapie. 

7. Compost selon la revendication 6, utilist dans Unhibition de ACAT. 

45 

8. Composition pharmaceutique comprenant. oomme ingrtdient acUf, un compost de la fbrmule (1) ou un sel phar- 
maceutiquement acceptable de celui-d selon Tune des revendications 1 1 5, et un si^^port et/ou un exdpient phar- 
maceutiquement acceptable. 

50 9. Utilisation d'un compost de la fbrmule (I) ou d'un sel pharmaceutiquement acceptable de celui-d selon I'une des 
revendications 1^5. dans la f^rication d'un mtdicament pour la prophylaxie et le traitement de I'hypercholesttro- 
Itmie et de I'athtrosdtrose. 
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